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INTEGRAL- FURNACE 
TYPE PFi—The PFI, B&W’s new Integral- 
Furnace Boiler, produces steam in the — 
_ general range of 80,000 to 400,000 
pounds per hour. Oil or gas, or a combi 


_ power, process or heating applications, 
the pressure fired PFI assures clean, de- 
_ pendable steam over a wide load range. 
The drainable superheater, at left cen. __ 
rmits the draining of water after a 
t down, facilitating easy storage — 
and simple, safe start-up. Generous 
_ tube spacing prevents ash or slag plug 
gage of the superheater. The burners at 
extreme right are centralized for easy 
and adjustment, while the. 


TYPE FO = B&W’s s new package boiler 
offers economy, convenience and qual 
_ity at capacities from 60,000 to over — 
100,000 pounds per hour. A natural cir 

culation boiler, the FO combines the — 

advantages of the package boiler with — 

the proved reliability of B&W Integra 

Furnace design. The FO Boiler has a 
_ completely water-cooled furnace of am- 

ple. volume, and is designed to provide 

steam at pressures from 250 to 775 psi 

at temperatures up to 750 F. 


INTEGRAL-FURNACE BOILERS 


range in size from shop assembled units (5,000 to 100,000 Ib 
to field erected units for capacities up to 400,000 Ib 


STEAM FOR INDUSTRY 


e+e from Babcock & Wilcox Integral-Furnace’ Boilers. 


Steam for industry can be produced most efficiently 
with units designed and constructed by Babcock & 
Wilcox, the nation’s most experienced company in 
its field. 


B&W’s engineering progress provides a range of 
steam capacities, pressures and temperatures that can 
solve your particular requirements. Modern B&W 
Integral-Furnace Boilers embody the operation, de- 
sign and maintenance features that assure efficiency, 


economy and availability of clean, dry steam for 
any use. 


For new plant installation, expansion of present 
facilities or replacement of obsolete units, ask B&W’s 
engineering staff for their recommendations. They'll 
be happy to help you work out the best solution. 
The Babcock & Wilcox Company, Boiler Division, 
Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 


BOILER DIVISION 
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N/D double row ball 
bearings maintain maxi- 
mum axial and radial 
rigidity and resist ex- 
tremely heavy misalign- 
ing forces encountered 
in backhoe applications. 


Ball Bearings reduce 


Up Usable Power In Backhoe! 


CUSTOMER PROBLEM: 


Increase efficiency of tractor /truck-mounted 
backhoe and reduce in-the-field maintenance 
requirements for the end customer. 


SOLUTION: 


N/D Sales Engineer, working with the manu- 
facturer, recommended replacing 10 bronze 
bushings with factory lubricated New Depar- 
ture shielded ball bearings. These New 
Departures eliminated arm play and loose 


useful hydraulic power available! What’s more, 
shielded N/D ball bearings resist wear. They 
eliminated the need for relubrication mainte- 
nance because they’re lubricated for life! 


If you’re working on new equipment designs, 
or redesigning, why not call on New Departure? 
New Departure’s wide selection of construction 
and farm equipment ball bearings means 
there’s probably a production bearing that will 
help you. For more information, write New 
Departure Division, General Motors Corpo- 


joints . . . reduced friction to make more, ration, Bristol, Connecticut. 


Replacement ball bearings are available through United Motors System and its Authorized Bearing Distributors. 


BALL BEARINGS 
proved reliability you can build around 
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Sateen Jor the 


worlds well-being 


Pfizer headquarters: executive offices and research laboratories in 
Brooklyn, New York. In the associated production plant, a modern 
Combustion VU-50 Boiler has been meeting essential heat and proc- 
essing requirements during the past jour years by producing 140,000 
Ibs of steam per hour. 


Pfizer's Vigo Plant relies on four Combustion VM Boilers fired by 
C-E Spreader Stokers for economical heating and processing. Well 
suited to fill local needs, these units are each rated at 30,000 Ibs of 
steam per hour at an operating pressure of 150 psi. In various Pfizer 
plants, nine C-E units have a total steam production capability of 
740,000 Ibs of steam per hour. 


“A very satisfactory 


and dependable 


B O aler <n C. V. Reichelt, 


Director of Engineering, 
Chas. Pfizer & Co., Inc. 


At this large Pfizer fermentation and organic synthesis plant in Groton, Conn., a new C-E Vertical-Unit Boiler, Type VU-50X, 
has just been placed on the line. Rated at 165,000 Ibs of steam per hour — a new high for Pfizer — it joins three other 
oil fired C-E boilers, two VU-40 units and one VU-50 unit, already in service at the plant. Each is rated at 115,000 Ibs/hr. 


When Chas. Pfizer & Co., Inc., recently put into service 
a new C-E Vertical-Unit Boiler in their Groton, Conn., 
fermentation and organic synthesis plant, they were 
capitalizing on long experience. Eight previous C-E 
units, three of them at Groton, had been producing steam 
efficiently in Pfizer plants since 1948. 


Mr. C. V. Reichelt, Director of Engineering, describes 
Pfizer’s experience with its latest C-E unit as follows: 
“The new 165,000 lb/hr boiler ...is proving to be a very 
satisfactory and dependable unit. Particular commenda- 
tion is made of the refinements with regard to air 
pre-heater and fly ash arrestors which Combustion Engi- 
neering included in their design. Special mention is also 
made of the fine job that was done in getting the boiler 
on the line on time in spite of a tight schedule for fabri- 
cation and erection. This boiler is the fourth and largest 
C-E boiler installed at our Groton facilities.” 


With three other C-E Boilers at Groton, this unit is 
now producing steam for power and process in the pro- 
duction of the well-known Pfizer antibiotics such as Ter- 
ramycin as well as for a wide range of pharmaceuticals 
and chemical and agricultural products. 


Pfizer’s experience with C-E boilers extends beyond 
Groton, too. At Terre Haute, Indiana, the company’s 
Vigo Plant uses four Combustion boilers fired by C-E 
Spreader Stokers; and at the Brooklyn Plant, the com- 
pany’s original “shop”, dating back to 1849, another C-E 
Boiler is entering its fourth year of service. 


Today, in more than 100 countries around the world, 
Pfizer “Science for the world’s well-being” contributes 
to the advance of medicine, agriculture and industry. 
Combustion Engineering is proud to have a share in this 
march of scientific progress. 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
C-231A 
ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT: NUCLEAR REACTORS: PAPER MILL EQUIPMENT: PULVERIZERS: FLASH DRYING SYSTEMS: PRESSURE VESSELS. SOUL PIPE 
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THE COVER 
Note to space voyagers—and heat-transfer engineers. Scientists at 
Lockheed Missiles and Space Division, Van Nuys, Calif., built this 40-ft- 
long shock tube to study re-entry into an atmosphere. At one end, a 
‘vehicle’; at the other, explosive gases. In the middle, gases to 
simulate atmosphere. The shock wave delivered to the model gen- 
erates heat as in a free flight of 20,000 mph. When gases believed to 
surround Venus hit the model, the heat problem proved to be 50 per 
cent greater than for earth re-entry. 


MANAGEMENT’S CHANGING RESPONSIBILITIES............. H. K. Nason 
A genuine ‘‘science of management”’ is a long way off. Meanwhile, 
here we are, in a world changing so fast only the well-informed, flexible, 
forward-looking mind can be trusted to call the plays. 


BEAM COLUMN BEHAVIOR OF BRITTLE MEMBERS.......... William Zuk 
They call it the ‘‘mechanical pencil'’’ phenomenon, and with reason. 
Now science has equations to predict failure with some accuracy, but 
not much. The dime store carries new leads on counter 8. 


MATERIALS FOR SERVICE ABOVE 1000 F 
It’s not just high temperature, though combustion temperatures in 
rockets exceed 5000 F. There's oxidation, erosion, thermal shock. 
Materials? Right now, they are the limiting factor in design. 


TRANSPORTING MATERIALS IN BULK................... H. A. Stoess, Jr. 
Those two ribbons of rail: Do you know what bulk transportation by 
railroad car offers in economical conveyance of dry materials? Dry-Flo 
cars, pneumatic unloading. . . the boxcar has grown up. 


BEARINGS, LUBRICANTS AND LUBRICATION— 

Would you think there'd be a completely new category in bearings? 
It’s the gas-lubricated bearing. Here are listed 277 papers, the year's 
technical reports on research in bearings and lubrication. 


It'll serve in planes—and elsewhere—but Vickers designed it for the big 
rockets: Auxiliary power, 1 to 50 hp, for limited periods. A new com- 
petitor in the field of auxiliary and starting motors. 


Your new building, the United Engineering Center, is to symbolize the 
dignity and strength of your profession. The project calls on all engi- 
neers to demonstrate their professional solidarity. 


Coats coutiaud on folowing. page 
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Metal Show * Booth 528 
International Amphitheater 
Chicago * November 2-6 


How | B&W JOB-MATCHED TUBING 


helps you design a better end product 


You can get the right tube for your job with 
B&W Seamless Mechanical Tubing because you 
can choose from: 


...a range of sizes, grades, and finishes for 
design flexibility 


-..a variety of heat treated conditions for 
the most suitable mechanical properties 


... Special shapes and prefabricated forms to 
improve design and simplify production. 

These are just some of the reasons it pays to specify 
B&W Job-Matched Mechanical Tubing. Call your 
local B&W District Sales Specialist, or write for 
Bulletin TB-361 for full information. The Babcock 
& Wilcox Company, Tubular Products Division, 
Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TA.9009-5a TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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* Working with you and your contractor— 


al SOURCE OF 
FOR ALL THIS 


Through the integrated 


BS 
4 


SUPPLY ob RESPONSIBILITY 


POWER PLANT EQUIPMENT 


facilities of YUBA—NATIONWIDE to serve you best 


The problem of coordinating all the purchases and 
delivery of specialized equipment for steam plants 
can be greatly simplified —when it is packaged as 
a single responsibility with Yuba. 

The advantages to you, your consultants and 
your contractor are many. They can easily add up 
to major savings in time, money and trouble. The 
experienced Yuba organization is geared to deliver 
a fully integrated service every step of the way: 
through equipment design, engineering, manufac- 
turing, installation and erection. 

Operating nationwide, the divisions and manu- 
facturing plants of Yuba serving the power industry 


3. Butterfly valves 
4. Penstocks 
; 5. Expansion joints 


are ideally equipped and located to maintain the 
highest product quality standards and meet the 
most demanding completion dates — economically. 

Call in your Yuba man. Discuss your plans and 
problems with him. See how your job can be made 
easier with his and Yuba’s help. 


DIVISIONS AND SUBSIDIARIES SERVING 
THE POWER INDUSTRY: Yuba Heat Transfer 
Division « Adsco Division « Yuba Manufacturing 
Division « Southwest Welding & Manufacturing 
Division ¢ Judson Pacific-Murphy Division « Yuba 
Consolidated Erectors, Inc. 


i 
~ 
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1. Intake gates 
2. Trash racks and 
rakes, guides 


YUBA PRODUCTS FOR STEAM POWER PLANTS 


6. Gantry or semi- 
gantry cranes 
7. Hoists 
8. Surface condensers 
9. Feedwater heaters 
10. Structural steel work 


11. Evaporators 

12. Fuel oil preheaters 
13. Oil storage tanks 
14. Tank suction heaters 
15. Steel stacks 

16. Surge tanks 


A print of this power plant artwork, suitable for framing, is 
available free of charge. Write Yuba Consolidated Industries, Inc., 


Dept. Vike. 351 California St., San Francisco, California 


INDUSTRIES, 


be 
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“BUFFALO” AIR-COOLED CONDENSERS 
OFFER TROUBLE-FREE OPERATION 


Troubles common to most air-cooled condensers are 
positively eliminated by these field-tested new “Buffalo” 
units. 


“Buffalo” Air-Cooled Condensers are a sound engineer- 
ing choice for your “problem” air conditioning installa- 
tions. They are ideal for overcoming such conditions as 
weight and erection difficulties—high maintenance costs 


Easy-to-Install! Shipped as factory- 
assembled “packages.” Lifting eyebolts sim- 
plify rigging. 

Trouble-Free Operation! Service calls 
are practically nil, thanks to quality con- 
struction and unique control design. 


Capacities: 72 to 100 tons based on 


100° ambient. 


120° condensing temperature, 40° suction, 
Vertical Discharge is unaffected by wind 
velocity. Holds compressor on line. 


Opposed Blade By-Pass Damper Con- 
trol provides close modulating control not 


—winter freezing troubles—winter head pressure prob- 
lems — water shortages — contaminated water — high 
water cost—high sewer tax—poor drainage. 


“Buffalo” Air-Cooled Condensers offer these and many 
more advantages for air conditioning applications. For 
full details, call your nearby “Buffalo” engineering rep- 
resentative. Or write us direct. 


possible with parallel-blade dampers...or 
with “flooded coil control.” Also saves 
expensive Freon. 


Low Silhouette! The No. 1000 unit is 
only 76” high. 


Unit Casings! Heavy-gauge galvanized 
steel construction for durable long life. 


BUFFALO FORGE COMPANY Buttalo, New York 


Buffalo Pumps Division, Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 
VENTILATING © AIR CLEANING © AIR TEMPERING © INDUCED DRAFT © EXHAUSTING e FORCED DRAFT © COOLING ¢ HEATING © PRESSURE BLOWING 
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basic tool for process measurements... 


MECHANICAL ENGINEERING 


FOXBORO 
d/p CELL* 
TRANSMITTERS 


Positive overrange protection . . . no perceptible 
zero drift... high sustained accuracy, even 
under the most punishing operating conditions. 
D/p Cell bodies are available in 316 s.s. or 
rustproofed carbon steel. Unique stainless 
steel twin-diaphragm capsule is specifically 
designed to provide positive overrange 
protection. Purged cover protects transmitter 
from weather, dust, and fumes. 

You can install d/p Cells anywhere — in any 
position — simply and conveniently, and know 
they'll give unequaled accuracy and 
performance. Ask your Foxboro Field Engineer 
for complete details, or write for Bulletin 
13-11A. The Foxboro Company, 

9610 Neponset Avenue, Foxboro, Mass. 


Foxboro d p Cells for flow, 
liquid level, and other variables 


* for high-speed flow measurement and control 

© for flow measurement as small as 0.03 gpm 

* for flow under static pressures to 6000 psi 

* for use where elevated or suppressed ranges are required 
¢ for electronic flow control systems 

* for liquid level 

© for comparison of process and sample fluids 

* for absolute pressure measurement 

*Reg. U. S. Pat. Off. 


Three fully adjustable ranges: 
0-5 to 0-25 inches of water 
0.20 to 0-250 inches of water 
0-200 to 0-850 inches of water 
Working pressures of 500, 1500, and 6000 psi 


OXBOR 


REG. U.S. PAT. OFF 


OCTOBER 1959/9 


| 
ad . | 
| UT || 
4 | 
Ae 


a 


New POWELL Bronze Union Bonnet Gate Valves 


for 125 and 150 pounds WSP 


Powell’s new BRONZE Union Bonnet Gate Valves have many superior features — some of which are outlined 
here. For complete details, write us for new illustrated circular. Or check with your nearest Powell 
Valve distributor. Always look to Powell first for all your valve needs. 


Handwheel Nut—securely holds malleable iron, non- 
heating handwheel to the stem. 


Identification Plate—gives Figure Number and kind of 


- valve. 
r——— Protruding Packing Gland—a Powell feature—com- 
presses the packing, offers additional guidance to : 
the stem, and prevents packing nut from becoming 
; loose and rotating with stem. 


Heavy Hexagonal Packing Nut—for holding gland and 
adjusting packing. 


2 — Deep Stuffing Box—holds more than ample amount of 
high-grade steam packing. 


t——— Long Bonnet—cast of high tensile bronze for long 
service. 


r———  Stem—is high tensile bronze, extra heavy, of large 
diameter, with long Acme threaded section. 


——— Repack-Under-Pressure Seat and Collar—permit valve to 
be repacked under pressure when fully open. 


_ -— Octagonal Ring Nut—is deep threaded and tightly 
holds body-bonnet connection. Affords additional 
wrenching positions. 


-— Body—a high tensile bronze casting, scientifically 
designed to provide full flow area through the valve. 


Wedges—Interchangeable Solid or Double Wedges 
jf are available in rising stem valves. They are held 

to stem by a “T”’ slot, and are accurately guided to 

2 valve seats by means of integral cast lugs that ‘ 
< travel in female guideways in the valve body. 

Entirely clearing the waterway, full unobstructed 

flow through is assured. 


t 
\ 


= 


Ample Space—between seats and end of pipe thread 
prevents injury to seats when screwing pipe into 
the body. 


Sectional —Union Bonnet Rising Stem Gate Valve 
PC Fig. 2700 (125 pounds), Fig. 2714 (150 pounds). 


THE WM. POWELL COMPANY « Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Want to be 
an Executive? 


Management is actively looking for engineers who 
have the desire and ability to become. administrators 


by 


James M. Jenks 


In a sense, this is the golden age for 
engineers. Once buried in corporate 
obscurity, many of them have emerged 
today as likely heirs apparent to the 
big jobs—-and the big rewards — of 
business and industry. One impressive 
indication of this growth is that money 
spent in research and development 
over the past fifteen years has in- 
creased six-fold. 

Despite this stepped-up activity, 
however, the once disorganized 
scramble for engineers seems to have 
ended ...at least temporarily. And 
perhaps it’s a good thing. Actually, 
the more perceptive engineers had al- 
ways realized that unusually high 
starting salaries were often illusory. 
The gap between money being offered 
beginners and the incomes of experi- 
enced men was narrowing rapidly. 
Further, more and more thinking tech- 
nical men concluded that even top 
engineering salaries are low when 
compared with the remuneration of 
highly placed general executives. 


A Plan to Help 
the Engineer Succeed 

Happily, there is a route to increased 
incomes that is satisfying to both en- 
gineer and company alike. This route 
leads into management. It is no easy 
road but the rewards are great for 
those willing and able to follow it. 

In the vast, complicated world of 


MECHANICAL ENGINEERING 


business the engineer has much tolearn. 
As a manager his duties will bring him 
into contact with accountants and buy- 
ers, advertising men and salesmen, 
lawyers and other executives. A 
strange new set of circumstances con- 
fronts him. He must gain confidences 
and be understanding, learn and in- 
struct, be sympathetic, paternal or 
commanding as conditions require. . . 
and all in the midst of a business or- 
ganization about which his knowledge 
is limited. 

Actually, it comes down to this: 
To succeed as a business executive, 
the engineer must learn the art of mak- 
ing decisions quickly and accurately. 
And this ability is, of course, directly 
dependent upon knowledge. The 
“principles” of business—while not 
as scientific and inexorable as those of 
engineering—are no less important . . . 
no less essential to efficient procedure. 

For nearly fifty years, the Alexan- 
der Hamilton Institute has specialized 
in bringing this knowledge to mature 
men—at home in their spare time. 


Free... “Forging 
Ahead in Business” 


We do not claim that you must have 
the Alexander Hamilton Course in 
order to succeed in business. But we 
do say that you cannot succeed with- 
out what is in the Course! 


All the Institute does is offer you a 
convenient and time-saving means of 
bringing this knowledge to you in your 
spare time; and in a form that has 
proved to be practical and effective. 


So that you may judge for yourself 
whether or not you think the Institute 
can help you, we have published an in- 
formative 48-page book titled “Forg- 
ing Ahead in Business.” 

We believe that this little book will 
help any man get down to bedrock in 
his thinking; however, there’s no cost 
or obligation for it because—frankly 
—we’ve never been able to puta price 
on it that would reflect its true value. 
Some men have found a fortune in its 
pages. 

If you would like a complimentary 
copy of “Forging Ahead in Business”, 
simply sign and return the coupon be- 
low. It will be mailed to you promptly. 


| ALEXANDER HAMILTON INSTITUTE | 
Dept. 146, 71 West 23rd St., N. Y. 10, N. Y. 
| In Canada: 57 Bloor St., W., Toronto, Ontario. | 


| Please mail me, without cost, a.copy of the | 
| 48-page book— 
“FORGING AHEAD IN BUSINESS” 


Name 


Firm Name. 


Business Address. 


Position 


Home Address. 
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beating them together while they were hot. Now there are almost 40 different welding techniques. 


Above, you see a close-up photograph of arc-welding. For a more complete picture of welding, turnthe page. > D Dp 
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USS “T-1" Steel stops saddle block failure—A saddle block links 
the dipper stick to the boom of a power shovel (see arrow above) 
and provides the digging effort. It has to withstand tremendous 
stress and shock—failures are not uncommon. But one operator had 
too many saddle block replacements so he asked J. B. Lund’s Sons 
Co. to make a stronger unit. The conventional solid cast steel or 
forged steel block would have been too vulnerable, so the additional 
strength had to come from a welded assembly of strong steel plates. 
But the higher carbon content that increases the strength of most 
types of steei also decreases the weldability. They solved the di- 
lemma with USS “‘T-1’’ Constructional Alloy Steel. “‘T-1"’ brand is a 
low carbon, quenched and tempered alloy steel with tremendous 
strength—100,000 psi minimum yield strength. The photo shows 
the finished block made from ‘“‘T-1" steel plates that were edge- 
welded 114” deep. This block has never failed. 


Stainless Steel makes a flawless 
milk Can—xMilk cans have to be sur- 
gically clean. That’s why the John 
Wood Company makes them from 
Stainless Steel, with welded joints. 
Here, you see a “‘Heli-arc’’ welding 
machine that was specially designed 
to weld the inside bottom and out- 
side bottom of the can in one opera- 
tion. The welding head is retracted 
to the breast of the can where again, 
the inside and outside welds are 
done in one operation. A nipple is 
gas-welded to the bottom of the can 
and all the joints are polished to a 
mirror finish—ready to pass micro- 
scopic inspection. Because of the 
outstanding design and fabrication 
processes developed by this com- 
pany, they are now equipped to pro- 
duce 50% of all the Stainless Steel 
can requirements for the entire dairy 
and vending machine industries. 


High Strength Steel cuts dead weight—you can stand beside the Car- 
quinez Strait in California and size-up thirty years advancement in 
bridge building. There are two spans there, side-by-side; one is 31 years 
old, the other was completed last year. The builders of the new span saved 
2,128 tons of steel because they designed the new Carquinez Strait 
Bridge with USS TRI-TEN High-Strength Low-Alloy Steel and USS “‘T-1” 
Constructional Alloy Steel. With yield strength leve!s of 46,000 psi min. and 
90,000* psi min., respectively, these ultra-strong steels permitted thinner, 
lighter truss members that were shop-welded instead of riveted. 100% 
efficiency butt welds saved 20% in the weight of tension members by 
providing extra material at the holes for the connection bolts. The smooth, 
rivet-free surfaces are less vulnerable to corrosion . . . save thousands of 


dollars in maintenance. USS, ““T-1"" and TRI-TEN are registered trademarks United States Steel 


*Now 100,000 psi for plates up to 2'/ inches. 
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the basic coupling 
principle that 
couldn't be 


This principle 


improved makes every 


Fast’s coupling 
... large or small 
...out-perform 
all others 


The principle embodied in Koppers 
gear-type, self-aligning Fast’s coup- 
lings couldn’t be improved by anyone. 
Throughout industry, Fast’s couplings 
are accepted as the most dependable 
couplings on the market. Experience 
has proved that they frequently outlast 
the equipment they connect. 

Fast’s couplings are sufficiently com- 
prehensive in types, sizes and versatil- 
ity to meet almost every known need 
for couplings. Available in forged steel 
for shaft sizes from 34” to 6%” and 
in cast steel for shaft sizes from 514” 
to 32”. 

Nearly 40 years of coupling exper- 
ience guarantees that Koppers can 
supply the right coupling engineered 
for a given application. For the book- 
let describing Fast’s couplings applica- 
ble to your equipment, write today to: 
Koppers ComPANY, INC., Fast’s Cou- 
pling Department, 5710 Scott Street, 
Baltimore 3, Maryland. 


PASTS Couplings 
Engineered Products Sold with Service 
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A BIG SELECTION 
OF SMALL VACUUM BLOWERS 


valves, no internal contact between moving parts, 
normal maintenance limited to oil changes, efficient 
operating speeds and minimum sealing water 
requirements. The result is more CFM per dollar. 


Roots-Connersville adds 18 small-volume vacuum 
pumps to its already extensive line to give you better 
selection, better performance in limited-volume 
applications. This new line is designed to handle 
capacities ranging from 30 CFM to 1,000 CFM, for 
operation at up to 20 inches mercury vacuum in 
single stage construction. These units are designed 
for compounding for higher vacuum service. 


Major features of the larger Roots water-sealed units 
are retained: simple, efficient design without internal 


Your nearest Roots-Connersville 


This 30 CFM unit is the smallest of the new line 
of 18 Roots vacuum blowers ranging up to 1,000 
CFM. They bring the total selection of Roots blow- 
ers to 54 sizes...with savings for you in every size. 


Only Roots-Connersville offers exclusive rotary 
positive design and such ease of installation in 
vacuum blowers of this size. They are now available 
for a wide variety of application in the food, chemi- 
cal, petroleum, paper, sewage and industrial waste 
treatment, mining and other industries. 


sales engineer has full details on 
this new series of vacuum blowers. ROOT CONNERSVILLE BLOWER 
Or write for a specification wm 


sheet and for Bulletin VP-158 


DIVISION OF DRESSER INDUSTRIES, INC. 


covering the larger units. 1059 Michigan Ave., Connersville, indiana. in Canada—629 Adelaide St., W., Terente 
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PENETRATES RUST 
TO BARE METAL 


The specially-processed fish oil 
vehicle in the Rust-Oleum 769 
Damp-Proof Red Primer pene- 
trates rust to bare metal — as 
proved in radioactive tracing 
studies. 


ON RUSTED SURFACES simply apply 
Rust-Oleum 769 Damp-Proof Red Primer 
directly over the sound rusted surface after 
scraping and wirebrushing to remove rust 
scale and loose rust. You stop present rust, 
because the specially-processed fish oil ve- 
hicle in the primer penetrates through the 
rust to bare metal—driving out air and 
moisture that cause rust. You save time and 


money — as costly surface preparations are 
usually eliminated. It’s easier to use, too. . . 
because the “grease-like” nature of the fish 
oil vehicle in the primer enables it to slide 
over the surface and work its way through 
the rust formations — yet, it dries to a firm, 
protective, decorative coating that provides 
a tough, durable base for Rust-Oleum finish 
colors. 


; 
¥ 
SEE OUR 

WANE : 


What the 
Rust-Oleum 
SYSTEM 


of lasting 


A matter of excellence. 
Distinctive as your own fingerprint. 


BRUSH OR SPRAY the Rust-Oleum finish 
color of your choice over 769 Damp- 
Proof Red Primer — that’s the Rust-Oleum 
system of colorful, lasting beauty for rusted 
metal. Previously painted surfaces in good 
condition normally require only one 
Rust-Oleum coat. Rust-Oleum top coatings 
are available in practically ALL COLORS. 
Many of them are specially formulated to 


Ooo 


Rust-Oleum Corporation 
2983 Oakton Street, Evanston, Ilinois 


Please send me the following at no cost or obligation: 
(C_séFree test sample of Rust-Oleum 769 Damp-Proof Red Primer 
for rusted metal surfaces. 

Complete literature with applications and color charts. 
Information on matching special colors. 

Thirty-page report on Rust-Oleum fish oil penetration. 


resist heat, chemicals, and other corrosion- 
producing conditions, while others are for- 
mulated to match the original colors on 
construction, farm, and oil field machinery 
and equipment. a Rust-Oleum soon. 
Prompt delivery, efficient service, and a 
wealth of rust-stopping experience are 
yours through = nearby Rust-Oleum 
Industrial Distributor. 


Available in all colors! 


SEND FOR FREE TEST SAMPLE! ATTACH TO YOUR LETTERHEAD! 


| 
| 
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For complete chain drives %” to 2” pitch... 


BOSTON... SPROCKETS and CHAIN 


FROM STOCK...at Factory Prices 


ANY TYPE OR 
SIZE YOU 


81” to 50.94” P.D. 
SPROCKETS, iron and steel, 
for single ROLLER CHAIN 


1.92” to 26.74” P.D. 
SPROCKETS, iron and steel, 
for double ROLLER CHAIN 


to P. ROLLER CHAIN 
single, double, and triple strand 


DOUBLE PITCH ROLLER CHAIN 
1”, 1%” P. Drive Series 

1”, 1%", P. Conveyor Series 

1", 1%", 114", P. Agricultural Series 


1.94” to 12.74” P.D. 
SPROCKETS, iron and steel, 
for BLOCK CHAIN 
to w. BLOCK CHAIN 


to 6.07” P.D. 
SPROCKETS, bronze and steel, 
for LADDER CHAIN 
LADDER CHAIN 
brass and steel 


SHOLD-A-GRIP 
interchangeable tapered 


SPROCKETS and BUSHINGS Order from your local Distributor. You save time and 


” ” SPROCK’ 
expense — you get BOSTON Gear top-rated quality 
to shaft sizes /,” to 3” by Véths and lasting economy. Be cost-wise — standardize. 
Boston Gear Works, 66 Hayward St., Quincy 71, Mass. 
BORED-TO-SIZE 


ready-to-install CALL YOUR NEARBY 


SPROCKET PINIONS 

Complete with keyway and setscrew. 9 | 

through id P., in 86 pinion W ® 

with 360 stock bores DISTRIBUTOR Popes’ 
™ STANDARDIZATION PAYS * 


9496 “OFF-THE-SHELF” TRANSMISSION PRODUCTS FROM STOCK — AT FACTORY PRICES — ASK FOR CATALOG 
Stock Gears * Sprockets and Chain * Speed Reducers * Bearings * Pillow Blocks * Couplings 
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Foster Wheeler Packaged Steam Generator on its way to a refinery, where it is now producing 50,000 Ib/hr of high-purity steam for processing and heating purposes. 


—PETROLEUM PROCESSING il —CHEMICAL PROCESSING 
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Foster Wheeler delivers 
the steam you need 

and the economy and 
efficiency you want, 

in one package 


If you need 13,000 lb/hr or more of steam at pressures of 
250 psi or above, one of the best ways to begin planning 
your steam generator installation is by contacting Foster 
Wheeler right now. 


This is Foster Wheeler’s record of experience in meeting 
steam requirements with packaged steam generators. 


The first water tube shop-assembled packaged unit was 
built by Foster Wheeler in 1940, to solve an important 
defense problem. Today, standard Foster Wheeler Packaged 
Steam Generators, firing fuel oil and gas separately or in 
combination, are serving refineries, process and 
manufacturing plants, hotels, dairies . . . virtually every 
type of business and industry throughout the world. 


Most recent Foster Wheeler development in packaged 
steam generators is a stoker fired model, the first available 
to industrial users of steam. 


In short, the heat engineering experience that goes into 
Foster Wheeler Packaged Steam Generators is unique in 
the power industry. And the result is a product engineered 
for dependable, economical and efficient production of 
high-purity steam . . . and delivered as a package which 
keeps installation costs to a minimum. 


Make planning your steam generator installation easier by getting full 
information on Foster Wheeler Packaged Steam Generators before you 
start writing your specifications. Write Foster Wheeler Corporation, 
666 Fifth Ave., New York 17, for Bulletin PG-58-2. Or better still, 
contact Foster Wheeler directly and discuss your steam requirements 
personally with one of Foster Wheeler's heat engineering specialists. 


Heat Engineered products, plants and processes . . . for the world’s 
power, petroleum and process industries. 


lz —SPECIALIZED INSTALLATIONS FO ST E Fe TW) W H E E L E R 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 
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Valves used in modern 
combustion control system. 
One diaphragm-operated 
valve is used as a single- 
seated fuel return control 
valve (left) while another 
controls the speed of the 
turbine driving the forced- 
draft fan (right). 


Type CV-D (diaphragm-operated) valve 
serves a broad variety of applications in 
sizes up to 12 inch. Optional features 
include: cooling fins stuffing-box 
lubricator to maintain low friction over 
long packing life, auto-lock, top or side- 
mounted handwheel for emergency 
operation. 


Efficient feedwater-flow 
control system uses a 
Type CV-D valve equipped 
with positioner, air lock, and 
emergency handwheel oper- 
ator (left), Another dia- 
phragm-operated valve 
trips automatically if fuel- 
oil line pressure drops be- 
low a safe limit (right). 


Copes-Vulcan Regulator Valves bring precision 


control to exacting jobs... 


Designed for superior accuracy and long range dependability, 
Copes-Vulcan valves establish new standards of efficiency for 
pressure, temperature, flow, and level control. 


To assure trouble-free performance, Copes-Vulcan custom 
designs each valve to suit your most rigid control requirements. 
The kind of fluid—its flow, pressure, and temperature—are all 
studied before a recommendation is made. Port area and style 
are selected on the basis of careful research. 


The Copes-Vulcan line includes the following valves. 


Diaphragm valves (Type CV-D) provide greater versatility 
... have excellent rangeability ... may be direct or reverse 
acting. 


Piston-type valves (Type CV-P) offer simplicity of design 
. . . ideal where valve-operating force must be unusually high, 
where positioning must be precise. 


Nuclear valves for ships, atomic plants, and test reactors. 
Supplying valves for these advanced projects offers proof of the 
acceptance of Copes-Vulcan’s skill and integrity. 


Copes-Vulcan Division 


BLAW-KNOX COMPANY 
Erie 4, Pennsylvania 


Pneumatic control stations assure 
combustion control efficiency. 
Copes-Vulcan stations offer simple 
automatic-to-manual selection 
without complication of seal bal- 


ance. Transfer is “bumpless” 
without process disturbance. 
Write for Bulletin 1031. 


Desuperheater improves temper- 
ature control. New Copes-Vulcan 
Variable-Orifice Desuperheater 
holds reduced steam temperature 
constant less than twenty feet 
downstream from desuperheater 
outlet, even over a 50-1 load 
range. Write for Bulletin 1037. 


mie P LAW-KNOX How Copes-Vulcan control systems boost power plant efficiency : 
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Bundy can mass-fabricate 


practically anything 


Bundywelda—the original double-walled steel tubing—is 
ideal for everything from simple bends to complex shapes 


The old adage, “‘Don’t count your chickens before they hatch,” is a good 
one... but it rarely applies to Bundy. That’s because, no matter how complex 
your tubing problem, you can count on Bundy for the perfect solution. 

Bundy engineers and designers are backed by years of experience in the 
mass-fabrication of steel tubing. And they are available to you at any stage of 
product development for time- and money-saving suggestions. Their key: 
Bundyweld®! 

Bundyweld steel tubing is double-walled, copper-brazed, stronger, with 
higher bursting and fatigue strengths. That makes Bundyweld the safety stand- 
ard in small-diameter tubing—and a wise choice for a wide variety of tubing 
applications! Covered by Government Spec. MIL-T-3520, Type III. 

So, when you want to talk tubing, talk to the leader—Bundy! Phone, 
write, or wire Bundy Tubing Company, Detroit 14, Michigan. 


Bundyweld is the 
tubing double- 
walled from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360° 
of wall contact for 
amazing strength, 
versatility. 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to %” O.D, 


BUNDY TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 
WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 
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a There’s no substitute for the original Bundyweld Tubing. 


AT F.M. TAIT STATION, DAYTON POWER & LIGHT CO. 


BOILER CLEANING IMPROVEMENT 
HELPS MODERNIZATION PROGRAM 


SAVE $40,000 


= 


controlled by the Automatic 


In the continuous struggle to cut operating costs, the 
Dayton Power & Light Co. has found a very useful 
tool in “Boiler Cleaning Modernization.” 

By applying the latest soot blowing equipment to 
four of their boilers at the F. M. Tait Station, together 
with other features of the modernization program, the 
Dayton Power & Light Co. was able to reduce the 
operating costs on these boilers by some $40,000 per 
year and also cut blower maintenance costs. 

On the first boiler that had its cleaning modern- 
ized, 17 rotating elements were removed; the remain- 
ing seven blowers of this type were electrified for 
automatic control. The cleaning equipment added con- 
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Three of the Diamond Model IK Long Retracting Blowers installed to 
ted rotary blowers. Electric motor driven, they 
Panel. Air is used as the 


blowing medium. Rotary elements were retained in cooler locations 
and motorized for automatic operation and are also controlled by the 
Automatic Sequential Panel. 


sisted of five Long Retracting Blowers and six Short 
Retracting Blowers. All blowers are automatically con- 
trolled by a Diamond Selectromatic Panel. 

This is one of many examples of the savings 
possible by improvements now available in Diamond 
Blowers and Automatic Sequential Control. Over the 
years Diamond has engaged in continuous aggressive 
research in boiler cleaning. This research has paid off 
in improvements that save you money and improve 
your operation. 

Let us make a study of your boiler cleaning... 
perhaps similar savings can be suggested. 
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Per Year in Operation 
and Cut Blower Maintenance Costs 


SEQUENTIAL CONTROL PANEL 


Two of the air blowing Model 
IR short retracting wall 
|, blowers with electric auto- 
matic operation. 


Diamond Automatic Sequential Control Panel in- 
stalled as part of the modernization program at 
the F. M. Tait Station. This panel automatically 
operates each blower in turn until the blowing 
cycle is complete. Any individual blower may be 
operated independently by simple turning switches. 
Cleaning program is set up by switches. Operator 
starts — thenceforth operation is automatic. 


DIAMOND POWER 


SPECIALTY CORP. 
LANCASTER, OHIO 


DIAMOND SPECIALTY LIMITED « WINDSOR, ONTARIO 


8243 
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When you change drives... 
Don’t Settle for Less than the BEST 


This gas compressor drive was rough on V-belts .. . 
until Wilson Supply Company installed _trouble-proof 
R/M Poly-V Drives on all 200 HP units. Today, R/M’s 
patented, space-saving transmission drive assures a 
degree of power-packed performance and dependability 
not possible with any available V-belt drive! 
ajor causes of V-drive trouble are engineered out of 
Poly.V Drive. It features a single unit, V-ribbed belt — 
not an assembly of V-belts that become unmatched and 
revent complete power delivery. Full contact between 
oly-V Belt ribs and specially designed sheave grooves 
keeps belt position constant ... maintains groove shape 
and profile regardless of wear—with less wear on belt 


@ ELIMINATES “MATCHING” 
PROBLEMS 
A SINGLE UNIT across full width of 


sheave—NOT an assembly of 
SEVERAL V-BELTS 


Poly-V 
V-Belts 
@ MORE UNIFORM POWER 


Uninterrupted strength member full 
width of sheave provides higher 
horsepower capacity with less stretch 
—in less space. 

PITCH 


@ MAINTAINS GROOVE SHAPE 
@ COMPLETE CONTACT-PRESSURE 
@ MORE CONSTANT SPEED RATIO 


Sheave grooves do not wear out of 
shape. Full and complete contact- 
pressure of rubber-to-sheave main- 
tains groove profile. Maintains con- 
stant pitch and speed ratio. 


‘MORE USE PER DOLLAR” 


and sheaves even under toughest drive conditions! 
Speed ratio is unchanged. And because Poly-V Belt has 
uniform, uninterrupted strength member across the 
sheaves, Poly-V Drive will reliably deliver up to 50% 
more power in the same space as a multiple belt drive— 
or equal power in as little as 24 the space! 

Let an R/M representative show you how Poly-V* 
Drive can give you more power delivery, more drive 
dependability . . . ‘‘More Use per Dollar” than the drive 
you now use. Just two cross sections of Poly-V Belt 
meet every heavy duty power requirement. Write 
for Bulletin M141. 


WHEN YOU CHANGE ‘DRIVES...CONVERT TO R/M POLY-V DRIVE AND BE SURE! 


*Poly-V is a registered Raybestos-Manhattan trademark. 


RM-954 


BELTS * HOSE * ROLL COVERINGS + TANK LININGS « INDUSTRIAL RUBBER SPECIALTIES 


MANHATTAN RUBBER DIVISION — PASSAIC, 


RAYBESTOS-MANHATTAN, 


NEW JERSEY 


INC. 


Other R/M products: Abrasive and Diamond Wheels @ Brake Blocks and Linings ¢ Clutch Facings ¢ Asbestos Textiles # Mechanical 
Packings © Engineered Plastics @ Sintered Metal Products © Industrial Adhesives © Laundry Pads and Covers @ Bowling Balls 
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PHILA 
ELECTRIC 


No designer-fabricator-erector of 
power piping has worked so closely 
with theindustry as Kellogg to meet. 
the increasingly more critical steam 
pressure/temperature requirements 
of the nation’s electric utilities. 
Long a leader in the application 
of the newer alloys, and in the de- 
velopment of better welding ma- 


LPH I A 
COMPAN | 


terials and welding techniques for 
the power generating industry, 
Kellogg is today privileged to an- 
nounce more than a dozen projects 
concurrently executed with the five 
major utilities, listed above. Each 
of these major assignments includes 
the use of Kellogg’s K-Weld® tech- 
nique for welding the main steam 


KELLOGG’S 


FABRICATION- 


ERECTION 


SERVICES 


KEEP PACE 


and other critical lines, both in 
field erection and shop fabrication. 

Kellogg welcomes inquiries on 
its complete fabrication and erec- 
tion service to the power piping 
industry from consulting engineers, 
engineers of power generating com- 
panies, and manufacturers of boil- 
ers, turbines, and allied equipment. 


Fabricated Products Sales Division, THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17,N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co., Ltd., Toronto ¢ , Kellogg International Corp., London « Kellogg Pan American Corp., Buenos 
Aires e Societe Kellogg, Paris «Companhia Kellogg Brasileira, Rio de Janeiro e Compania Kellogg de Venezuela, Caracas 


POWER PIPING-THE VITAL LINK 


@Registered trademark of the M. W. Kellogg Company, Process Patented 
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and BUGGY” DAYS 


@ Shown at left is one of the first portable 
boilers. This was a horse drawn combination 
boiler and steam engine built in sizes from 


6 to 20 horsepower and popular dugj 


4 
# 


the Dobbin Drawn Portable. . 


@ As you can see, Erie City Iron Works has been in the boiler business a long, long 
time. Before the turn of the century we were building portable boilers similar 

to the horse drawn unit above. Simple in operatien and rugged in construction, 
this type boiler gave many years of dependable service particularly in oil field and 
sawmill work. 

Today we build a complete line of firetube and watertube package steam 
generators from 1,700 lbs./hr. to the present 100,000 lbs./hr. unit shown at the 
right. This Keystone is a complete, modern package with burners and controls 
piped and wired prior to shipment. The natural circulation boiler is symmetrical 
in design with steel encased insulated side walls. No baffles, handholes or key 
caps are required on this unit. Maximum heating surface coupled with conservative 
ratings produce low exit temperatures and highest efficiencies. 

Investigate the possibilities of renovating an antiquated, costly power plant with 
Erie City Keystone Steam Generators — modern as a Jet, rugged in construction 
and simple to operate. Write for bulletin SB-5994-K. 


You can depend on Wd RIE Coy 


ERIE CITY IRON WORKS : Brie, Pa. 


STEAM GENERATORS © SUPERHEATERS * ECONOMIZERS © AIR PREHEATERS 
WASTE HEAT BOILERS © FIRE. and WATER TUBE PACKAGE BOILERS 
Ott and GAS BURNERS © STOKERS © PULVERIZERS 


for sound engineering 
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the KEYSTONE 100,000 PACKAGE 


MECHANICAL ENGINEERING OCTOBER 1959/31 


ty 
a 


STRENGTH/WEIGHT 


How Lukens Application Research can help you 
find the right steel plate for the job 


Designing for maximum payload means tak- 
ing maximum advantage of today’s high 
strength steels. Experts who know these 
steels—from a practical as well as technical 
standpoint—can give invaluable assistance 
in the early planning stages. This is the job 
of our Application Engineering staff. 

LPG transport tanks and power shovels 
are widely divergent areas in which Lukens 
engineers have helped increase payloads. 

The use of Lukens “T-1” steel plate and 
heads in tanks for hauling LP-Gas has fos- 
tered an entirely new design concept in the 
tank truck field. This high tensile, high yield 
strength steel (100,000 psi) makes it pos- 
sible to mount wheels directly on the tank. 


ASK FOR THE LUKENS 
32 /OCTOBER 1959 


The dead weight of heavy underframes goes 
into payload. 

Working with a major producer of power 
shovels, our staff suggested tough Lukens 
“T-1” for buckets, dipper sticks, bucket teeth 
and other key parts. Lightweight, welded 
steel plate—rather than heavy castings— 
added as much as 40% to load capacity. 

From these successful projects—and many 
more—our Application Engineers have 
gained knowledge and experience of value 
to design engineers. That’s why we say... if 
your assignment is strength/weight, let it be 
our assignment, too. Contact Manager, Appli- 
cation Engineering, G-109 Services Build- 
ing, Lukens Steel Company, Coatesville, Pa. 


“T-1" STEEL BULLETIN 


Helping Industry 
Choose Steels 
That Fit The Job 
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HIM «THE LANDMARK by Hamilton. The rich beauty of walnut 


paneling highlighted by white working surfaces and 7” 


Adaptable for individual offices 
or multiple installations, THE LANDMARK 


prestige to your engineering and design areas. See | 
THE LANDMARK now at your Hamilton dealer's, 


or write Hamilton Manufacturing Company, Two Rivers, ' 


© 1959 Hamilton Manufacturing Company, Two Rivers, Wisconsin 


world leader in professional and scientific equipment 
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No.1 choice for power stations... 
Crane Pressure-Seal bonnet gate valves 


What makes a high-pressure/temperature valve 
long-lived, safe, dependable and economical to 
install and maintain? 

In Crane Pressure-Seal bonnet gate valves it is: 
using internal pressure to seal the bonnet joint 


—the higher the pressure, the fighter the seal 
—eliminates bonnet-joint maintenance 


a flexible wedge disc that prevents sticking 
when valve is closed hot and opened cold... 
doesn't jam even when seated with excessive 
torque 


a one-piece, silver-plated seal ring held snugly 
in place by a chrome-plated retdining ring 
which is screwed into the body; ring remains 
freeze-free for easy dismantling 


a wear-resisting stainless steel inlay in the 
body adjacent to the seal ring that insures 
tight sealing and maximum protection against 
corrosion at this important point 


full-travel disc guiding—even at critical point 
of final closure; prevents wear and drag on 
seating surface 


streamlined, weight-saving design—saves up 
to 60% of weight of conventional bolted bon- 
net valves... reduces suspension cost... 
simplifies insulating 


Sizes 1” to 24”; 600-, 900-, 1500- and 2500-pound 
classes; flanged, socket- and butt-welding ends. 


ALL CRANE PRESSURE-SEAL la 
BONNET VALVES ARE ASA RATED : 


Crane 1500-pound Pressure-Seal bonnet globe and 


Minimum metal thicknesses comply fully 
angle valves: 1” to 16”; socket- and butt-welding ends. 


with the requirements of ASA B16.5-1957, 
as well as ASA Code for Pressure Piping and 
ASME Boiler and Pressure Vessel Code. 


Crane’s complete, expanded line of Pressure- 
Seal bonnet valves includes gates, globes, angles, 
globe lift-checks and stop-checks—in all standard 
sizes, ends and pressure classes. For complete 
information, see your Crane Representative. 


CRAN > VALVES & FITTINGS 


Since 1855— Crane Co., General Offices: Chicago 5, Illinois — Branches and Wholesalers Servina All Areas 
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| Insist that the corrugated bellows be hydraulically formed. The 
reason is simple. Whenever bellows are formed by circumferen- 


tial welding . . . whether by edge, seam or fillet welding . . . they will 
always be subject to premature failure because of stress concentra- 
tions at the welds. 


3 Demand proof that the manufacturer can produce longitudinal | 

welds in the corrugated bellows having the same strength, 
physical properties and thickness as the parent metal . . . without 
grinding. A weld that is hard to find is a ground weld. Variations in 
weld thickness set up points of stress concentration . . . opening the 
way for premature failure. 


At Zallea, none of the many factors affecting expansion 
joint reliability are left to guesswork . . . including the 
four vital ones above. 


This is reflected in these facts. Zallea material specifica- 
tions are the most exacting in the industry. Zallea expan- 
sion joints are hydraulically formed. Zallea advanced 
welding techniques insure welds having the same thick- 


2 Be sure the manufacturer maintains a continuous and compre- 

hensive program of endurance testing. This is basic, because of 
the many variables that affect expansion joint life. Accurate deter- 
mination of expansion joint life expectancy can only be determined 
by cycling to destruction. 


4 Check the ability of the manufacturer to supply a team of 

competent design and application specialists to work with your 
engineers. Check their specific experience in handling critical, com- 
plex applications in your field . .. complete to the record of successes 
or failures behind them, and details of how this experience will be 
brought to bear on your problem. 


ness, strength and physical properties as the parent metal. 
Zallea has done more cyclic testing to destruction than 
all government agencies and industrial firms combined. 
Zallea has produced more expansion joints than any other 
manufacturer . . . offers more application engineering 
experience. 


For all the facts, write for Catalog 56. Zallea Brothers, 
Taylor and Locust Streets, Wilmington 99, Delaware. 


for maximum reliability 


ZALLEA BROTHERS, Wilmington 99, Delaware + World's largest manufacturer of expansion joints 
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cliches: 
and brakes 


an outstariding 
design feature of 


tape-controlied automatic turret lathes 


Five Maxitorq Series 9000 Electric Clutches 
are used in the all-new Potter & Johnston 
No. 3E-15 Tape-Controlled Automatic Turret 
Lathe. Four are used in the headstock to 
provide automatic spindle speed changes 
and a fifth is used as a master clutch in the 
feed drive. These clutches of advanced de- 
sign have PROVED their ability to assure 
consistent, positive and extremely fast ac- 
tion; essential to these machines. They trans- 
mit full load, are self-compensating for wear 
and permit great flexibility in control. 

With operation induced entirely by magnetic 
flux, Maxitorq Series 9000 Electric Clutches 
are well adapted to a wide range of machine 
tool drives. They are simple and rugged in 


design, require no adjustments, can be used 
either as a clutch or brake and are built to 
American Machine Tool Standards. Disc sep- 
arators not only separate discs, providing a 
drag-free neutral without heating, but also 
break up residual magnetism and permit 
extremely fast, positive action. 

The 9000 Series Clutches have a minimum of 
moving parts and the electrical operating 
unit remains stationary, hence, there are no 
brushes, slip rings or complex wiring. Maxitorq 
Clutches operate on 110 V. A. C. rectified to 
90 V. D. C. Other voltages on special order. 
If you have a clutch or brake application 
where you are looking for new and improved 
performance, bring your problem to us. 


Phone, wire or write Dept. ME for Series 9000 Bulletin. 


The Carlyle Johnson Machine Company, Manchester, Conn. 
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split-second control with Homestead® 
Operating Valves keeps steel plate rolling! 


Solenoid-hydraulic pilot controlled 4” a 2%” Hydro-Cushion 
Homestead. Operating Valves; and Lever-Seald Hydraulic Stop 
Valves; 800 pounds working pressure. 


Six days a week, twenty-four hours a day, 250 times an hour, 
the tilt tables and middle roll of an East Coast Plate Mill are 
exactly positioned without shock, and held without creepage, by 
Homestead Operating Valves. This precision control has per- 
mitted record-breaking rolling of the hot steel slabs into plate. 

Through more than three and one-half million split-second 
rollings during the two years the 24" and 4” Hydro-Cushion 
Homestead Operating Valves have been in service, not one shut- 
down has been required for valve maintenance! Performance 
records such as these, are assured by the protected seat and 
cushioning action of the Homestead Valves. 


For any hydraulic control problem, there is a 
Homestead Operating Valve to meet your 
needs. Send today for Reference Book 39-6. 


Please send Reference Book 39-6 and 
prices on all types of Homestead Operating Valves. 


ae VALVE MANUFACTURING COMPANY 
O. Box 38, Coraopolis, Pennsylvania 
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GLOBE VALVE FIG. 4016Y 


MOTOR OPERATED VALVES 


4 4 a ® 


What’s New from Edward Valves 


New Products ... Solutions to Problems . . . Information on Steel Valves from Edward, 


Long-Time Pioneer in the Field! 


Valves for today’s high-pressure 
processes require economy, depend- 
ability and safety in operation. The 
material on these pages is designed 
to help acquaint you with a few 
basic principles and features you 
should consider when selecting cast 
steel valves 2!5 inches and larger. 


VALVE FEATURES FOR LONGER 
LIFE, EASIER OPERATION 


Valve Handwheel should be large 
enough to operate valve easily. On smaller 
valve sizes, a knobbed handwheel design 
permits tighter grip. But for larger, high- 
pressure valves, impact-type handwheels 
will increase closing force, insure tighter 
closure (see large illustration opposite 
page). Quick closing can be obtained with 
impact-type handwheels geared for closing 
with the aid of portable air or electric 
wrenches (bottom-left, opposite page). Or, 
where central or automatic control is 
desired, consider fixed motor operation 
‘bottom-right, opposite page). 


Yoke Bushing on larger valves in higher 
pressure classes should be equipped with 
double ball-bearing construction for re- 
duced operating torque and effective trans- 
mission of closing load (large illustration on 
opposite page shows this design). Material 
is important, too. On smaller valves, bush- 
ings of bronze will help prevent stem seizing 
or galling. Look for ample thread engage- 
ment between bushing and yoke and be- 
tween bushing and stem. 


Packing Chamber should be large 
enough to insure long packing life. Valve 
packing must allow the stem to move within 
the bonnet but must not allow any fluid 
leaks between them. Well made packing, 
formed specifically for the packing cham- 
ber and correctly compounded for your 
pressure-temperature service conditions, has 
much to do with satisfactory valve perform- 
ance. Valves with a positive backseat for 
re-packing while under pressure offer 
additional operating advantages. 


HOW SELECT CAST STEEL VALVES 


Bonnet Joint of bolted construction (see 
Fig. 618 this page) is easiest to work with 
on medium or small size valves. But for last- 
ing bonnet joint tightness, in high-tempera- 
ture services (and for reduced size and 
weight), pressure-seal bonnet joint design 
is best—no flanges or bolting to periodi- 
cally restress (see large illustration opposite 
page). Not all pressure-seal designs are 
alike, however. Avoid gaskets with small 
sealing surfaces and sharp edges that can 
be easily damaged and large threaded 
gasket loading mechanisms that are hard 
to disassemble and give unknown gaskef 
compression. 


Disk Guiding that properly centers the 
disk into the seat for positive shut-off re- 
gardless of position is important. Valve 
bodies with integrally cast guide ribs sup- 
porting disk throughout travel are best. 
Avoid designs which attempt to guide by 
installing spider in seat opening. 


Seat-Disk Joint—An integral hard- 
faced seat is generally regarded as su- 
perior to screwed seat construction because 
it eliminates body-seat leakage and re- 
tains hardness under temperature. A hard- 
faced disk or disk of special alloy is 
desirable in high temperature services; but 
13 per cent chromium stainless steel is an 
excellent all purpose material below 750° F, 


Body Design with streamlined flow pas- 
sage areas (opposite page) reduces wear- 
producing turbulence, decreases pressure 
drop and delivers maximum flow. Valves 
with streamlined body contours will often 
permit the use of smaller pipe and valve 
sizes. Angle valves (see Fig. 7517Y, upper 
right) have even less pressure drop. 


For more detailed information, contact 
your Edward Representative, or write 
Edward Valves, Inc., 1228 West 145th 
Street, East Chicago, Indiana. Subsidiary of 
Rockwell Manufacturing Company. Repre- 
sented in Canada by Lytle Engineering 
Specialties, Ltd., 360 Notre Dame Street, 
W., Montreal 1, Quebec. 


Edward Valves builds a com- 
plete line of cast steel stop, check, 
non-return, stop-check and gate 
valves for pressures to 10,000 Ibs. 
available with flanged or welding 
ends. Below are illustrated a few 
of the major valve designs from 
this complete line. 


Fig. 7517Y 
Angle stop valve, 1500 Ib 
at 850 F. (3600 Ib WOG), 
with integral Stellite seat, 
Stellited disk, pressure-seal 
bonnet, welding ends. 2/2” 
to 14”, 


Fig. 618 

Globe stop valve, 
600 Ib at 850 F. (1440 
lb WOG), bolted bon- 
net, flanged ends, in- 
tegral Stellite seat, 
Stellited disk. Sizes 
2%" to 6”. 


Fig. 607Y 
Angle non-return valve, 
600 Ib at 850 F. (1400 Ib 
WOG), with pressure-seal 
bonnet, integral Stellite seat, 
Stellited disk-piston, weld- 
ing ends, sizes 8” to 14”, 


Fig. 611—Gate valve, 600 
Ib at 850 F. (1440 Ib WOG), 
with hard-surfaced seats and 
wedge, ball bearing yoke, 
flanged ends. Sizes22” to12”. 


Fig. 4094Y—Horizonta!l 
check valve, 900 Ib at 850 F. 
(2160 Ib WOG), with inte- 
gral Stellite seat, Stellited 
disk-piston, pressure-seal 
cover, welding ends. Sizes 
2%" to 14”, 


Fig. 7514—Flite-Flow 
globe stop valve, 1500 |b at 
850 F. (3600 Ib WOG) or 
2500 Ib at 850 F. (6000 Ib 
WOG), with extremely low 
pressure drop and other pre- 
mium features. Sizes 10” to 18”. 


EDWARD STEEL VALVES 


another fine product by ‘G) 
ROCKWELL 


Catalog 14 contains full data or. the conpicte Edward 


line of forged and cast steel valves from 4” to 18"; in 
globe and angle stop, gate, non-return, check, blow-off, 
stop-check, relief, hydraulic, instrument, gage and special 
designs; for pressures up to 10,000 Ibs: with pressure-seal, 
bolted, union or welded bonnets, with screwed, welding 
or flanged ends. 


for higher temperatures 


for higher pressures 


| 


for searching gas 


FLEXONICS MODEL HS EXPANSION COMPENSATOR 
NOW IN STAINLESS STEEL FROM TIP TO TIP! 


Another important first from Flexonics! The original 
high-pressure, heavy-duty Expansion Compensator 
is now available entirely of stainless steel—to handle 
pipe expansion under conditions of higher pressure, 
higher temperature, corrosive fluids, chemicals and 
gases. 

Screwed, welding, or flanged ends; heavy-duty 
two-ply Flexonics bellows; positive anti-torque de- 
sign; and protective shroud . . . all «ve of stainless 
steel, to absorb up to 2” pipe expansion under cor- 
rosive conditions, at working pressures up to 175 
p-s.i., temperatures up to 750°F. Pipe sizes %” to 3”. 


Inch for inch, this is your simplest, lowest-cost 
way to take up pipe motion under difficult operating 
conditions. Completely packless, it never needs 
maintenance. Designed to outlast the piping system 
you install it in. Also Model H—carbon steel con- 
struction with stainless steel bellows; and Model HB 
-all bronze. 

Make Flexonics Expansion 
Compensators a cost-cutting part 
of your next piping job. 

Write for informative and helpful 
Catalog No. 205. 


pris 
EXPANSION COMPENSATORS 


FLEXONICS CORPORATION + 1305 SOUTH THIRD AVENUE - MAYWOOD, ILLINOIS 


Divisions 


INDUSTRIAL HOSE + EXPANSION JOINT +- BELLOWS - AERONAUTICAL - AUTOMOTIVE 
Flexonics Research Laboratories, Elgin, Illinois 
in Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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Editor, J. J. JAKLITSCH, JR. 


Less than six months after Hiroshima, ASME organized the Nuclear Energy 
Application Committee to keep a watchful eye on developments in atomic en- 
ergy. The Nuclear Engineering Division, established in 1955, is a direct out- 
growth of this Committee. 

In 1949, ASME organized its Air Pollution Controls Committee . . . ‘‘to ini- 
tiate and co-ordinate research concerning the health, comfort, nuisance, en- 
gineering, and economic aspects of the problem . . . .formulate standards. . . . 
encourage presentation and publication of papers on air pollution.” 

To provide a means of developing and providing a center of professional ac- 
tivity in the field of solar energy, ASME in 1956 established the Solar Energy 
Application Committee. 

Such was the pattern of the Society's technical growth, its invasion of new en- 
gineering fields, its means to satisfy the interests of its members in the period 
following World War II. 

However, a means was needed whereby the Society would be able to take a bet- 
ter look at new developments—developments that loom far over the horizon. 
Examples: Nuclear fusion, long-range weather prediction, energy storage, and 
the like. Inessence, anew ASME committee was necessary. Its function: To 
contemplate and anticipate changes in technology so that the Society could for- 
mulate plans to meet the coming needs of the mechanical-engineering profession. 

By September of 1956 such a committee came into being. On recommendation 
of the Board on Technology the Executive of the Council authorized the forma- 
tion of a Technical Development Committee. . . to promote the development of 
technical activities in the Society by (1) surveying continuously the growth of 
scientific and engineering knowledge; (2) anticipating the need of technical so- 
ciety activity in new fields; and (3) recommending new group activity to serve 
the Society's needs in these new fields. 

Since its formation back in 1956 the Technical Development Committee has 
been meeting about four times a year. And with men like Barker, Allen, the 
two Baileys (E. G. and Alex), Dryden, Kettering, Rowley, Sporn, Warren, and 
others in attendance at the meetings, the conversation and discussion that flowed 
were rich in new engineering ideas and covered a span of diversified subject mat- 
ter. To promote the greatest possible freedom of expression at the meetings, the 
minutes of the Committee have been issued on a confidential basis—that is, until 
now. For in “The ASME News”’ of this issue of MecHaNnicaL ENGINEERING is 
the Technical Development Committee story based on the Committee's recently 
released first Annual Report. In it the perceptive reader will find many interest- 
ing ideas, stimuli for future developments, new trends. 

For example, energy storage has been discussed a great deal by the Committee, 
and reports of new electric storage battery developments have been reviewed. 

In the automotive field, the Committee has discussed the possibility of using 
the fuel cell as an energy source for automotive power. The small lightweight 
electric-drive cat has also attracted the Committee's attention. 

Power from fusion, magnetohydrodynamics, water resources, air pollution, 
even algae as a source of food and fuel, have been topics of lively discussion. 

The report offers many challenges, especially to the Professional Divisions of 
ASME, and it is hoped that the Divisions will carry forward and expand any or 
all of the ideas offered. 

As for the Technical Development Committee: Congratulations on a job well 
done!—J. J. Jaklitsch, Jr. 
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OMETIME Within the past 20 years, largely 
without realizing it, we passed from the ‘‘modern’’ age 
into a.new and as yet nameless era whose characteristics 
mark it as a major epoch in civilization (Drucker 
{1}).2 These characteristics include the virtual elimina- 
tion of time and space as barriers to communication. 
They include the acceptance of change—irreversible 
change—as the normal situation, plus a new concept of 
life and our universe as an integrated whole rather than 
a collection of loosely related parts. 

As in previous major ages of transition, those directly 
involved in it are, by and large, unaware of the true 
significance of the events which are taking place. We 
continue to apply the old norms of philosophy, politics, 
society, science, economy, and rhetoric, though they 
no longer have the same meanings. We have not yet 
crystallized the new expressions, definitions, and concepts 
which eventually will become accepted as characterizing 
the new age. 

Yet we are committed to our new age, and can no 
more retreat to the one so recently left behind than we 
can reverse the inexorable order of life and grow young 
again. The purpose, here, is to examine the new era's 
effect on the management of our technological civiliza- 
tion—an examination which will spotlight the changing 
responsibilities of management. 


Pride Versus Group Effort 

As an example, we seem to be uncovering evidence that 
there must always exist a dualism between organized 
effort and individual fulfillment, and that maximum effi- 
ciency of the former may be antithetical to maximum 
realization of the latter. As Drucker observes [2], it 
is interdependence which most accurately characterizes 
a “‘system.’’ Dedication to the joint objectives re- 
quires a balanced, adjusted, and integrated effort, rather 
than maximum efficiency of each individual's own contri- 
bution. 

Professor Hilbert Schenck, Jr. [3], calls specific at- 
tention to the effect of this dualism on the engineer, 
who on the one hand prefers to work on strictly techni- 
cal matters, yet on the other hand wishes to be considered 
a manager. The provision of the dual requirements of 
creative atmosphere and status is one of the most im- 
portant responsibilities of technical management today. 

Thus we might conclude that management's task in 
this area has changed from that of simply achieving 
maximum efficiency to that of recognizing and attain- 
ing maximum efficiency for the over-all system while 
retaining to a practical degree the willingness of each 
individual concerned to contribute his constructive 
effort. 

I do not think that we can be satisfied to accept this 
as the necessary final state, but rather that our roles 
as technical managers must include a continued responsi- 
bility for further development, for change, and for in- 
novation in this area, to the end that the maximum of 


_ } Vice-President, General Manager Research and Engineering Divi- 
sion. 
* Numbers in brackets designate References at end of paper. 
Condensed from an address presented at the Management Luncheon 
during the Semi-Annual Meeting, St. Louis, Mo., June 14-18, 1959, 
of Tug American Socizty or Mecuanicat ENGINEERS. 
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Management's 
CHANGING 


individual effort may be utilized efficiently, and that the 
maximum return in individual satisfaction through pride, 
recognition, and reward of accomplishment may be 
realized for the participants. The truly innovative mind 
7 - hence must be both encouraged and rewarded 
4}. 


Yesterday’s Manager 

Time was, and not so long ago, when a manager was 
the member of an enterprise who knew exactly what 
needed to be done and who demonstrated to others ex- 
actly how todo it. Today, this seems simple, yet from 
a relative standpoint it was surely as difficult to achieve 
then as is competence in the much more complex task of 
contemporary management. The establishment of ob- 
jectives, the evaluation of performance, and the appor- 
tionment of the inevitable rewards of success or penalties 
of failure were involved then as now, though sigiusii 
on a much more direct and informal basis. Working 
groups generally were small, and interpersonal relation- 
ships tended to be direct and forthright. The ‘‘span of 
control’’ was limited. 

We have learned much about the motivation of in- 
dividuals and of groups, the organization of groups into 
complexes, the control of large and far-flung organiza- 
tions, the co-ordination and planning of multiobjective 
enterprises, and the extension of the management func- 
tion into government, agriculture, and social organiza- 
tions as well as industry and commerce. Such learning 
often is said to have resulted in a ‘science of manage- 
ment.” 

Yet, in a realistic sense, no true science of management 
exists today. Rather, we may be said to have perfected 
improved techniques of management, and to be seeking 
still the underlying relations of cause and effect. 


Changes Come Faster and Faster 

A characteristic of the transition period in which most 
of us have spent out adult lives is the rate of change of 
our environment. } D. Williams of the RAND Corpora- 
tion [5], and Girard Piel, publisher of Scientific American 
[6], have published papers on the phenomenal upswing of 
technical knowledge, bringing it into focus in terms of 
life spans and the history of man in time perspective. 
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scientific, economic, political, and social change. 
It will come, and part of management's 
growing responsibility is to provide 
leadership in the new directions. 


RESPONSIBILITIES 


Another measure of the rate of change of our technol- 
ogy is provided by Sir Charles Darwin [7] who points 
out that of all of the large quantities of minerals which 
have been mined since man first began to take them from 
the earth, half have been extracted since 1923. Thus 
the extraction of coal, oil, copper, and the like during the 
past 35 years matches ‘‘the whole of human history in 
this matter.” 

Energy production is another criterion of technical 
development. Looking at electrical generation alone, 
today’s U. S. capacity of 140 million kw, or roughly 1 
kw per American, is predicted by Krieg of Stone & 
Webster [8] to reach 370 million kw by 1979. 

Or here is another way to look at it. More than 90 per 
cent of all of the scientists and engineers who have ever 
existed are alive today. 

Since technological development generally is built on 
that which has been achieved before, the rate of in- 
novation forms a steeply ascending curve. As Piel so 
beautifully expresses it, ‘‘As man’s understanding deep- 
ens, his environment grows evermore responsive to 
his wants; the world’s resources become as rich as his 
imagination.” 

The point is that management today lives in an era of 
bewildering plenty. Technical innovation not only has 
placed new tools at our disposal, it has made survival 
dependent upon our intelligent use of them. New energy 
sources; new metals, ceramics, and polymers; new 
techniques of construction and design; new communi- 
cation resources, and the application of mathematics and 
physics to the management process itself—all must be 
employed effectively. The electronic computer alone 
has provided us with the capability to solve problems 
which previously could be solved only by prohibitive 
investment of time, if at all, and has enabled quantitative 
evaluation to replace intuitive judgment in areas where 
only ‘‘experience’’ previously existed as a guide. 

In effect, some phases of management, as of other tasks 
in technology, ate passing from an individual art to a 
state which meets Kelvin’s requirement of measurability. 
Such a transition always is difficult for those concerned, 
but most of all for the practitioners whose “‘art’’ con- 
stitutes their unique contribution and who cannot adapt 
themselves to a more impersonal quantitative situation. 
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Know-How Isn’t Enough 

The value of direct knowledge and experience per se 
as a basis for decision is decreasing. ~ the future, 
management more and more must employ effectively 
techniques and information which it Sens not really 
understand, must be sage enough to know when, and 
when not, to depend upon past actions as a guide, and 
must be able to adapt itself to the critical requirements 
of an expanding environment. Grant us the wisdom 
to remove ourselves from key positions when critical 
introspection reveals that we are no longer capable of 
such adaptation. 

For we must realize that no longer are we entirely 
free to choose our own rate of change, nor to choose 
that for any organization for which we are responsible. 
The initiative is not necessarily ours, and pressures over 
which we have no control—technical, economic, polit- 
ical, social—domestic or from abroad, may dictate the 
direction we must move and the speed. At the turn of 
the century an enterprise which stagnated still might 
survive a generation of such nonmanagement, or perhaps 
even two. Today, five years can ruin an enterprise—or a 
civilization. 

Thus today’s concept of technical management re- 
quires first that we recognize what is happening to us 
and that we no longer are completely masters of our 
own destinies. Then, we must be able to recognize the 
new technologies whose effective employment is essential 
to us, to establish the goals for their use in our particular 
business, to develop an organization including those 
whose firsthand knowledge is equal to the task, to 
see that responsibilities are properly assigned, to assure 
that adequate resources, pet sg and co-ordination are 
provided, and to continually re-evaluate, reassess, and 
reorient as needed to remain at least abreast, and pref- 
erably ahead, of the tide of technological change. 


Nontechnical Areas 

The rush of technology is irresistible, and leaves 
management no choice but to use it effectively or to be 
swept away by it. In nontechnical areas, this is even 
more true. Political and social tides, fed by the flood 
of technology, exert pressures which management cannot 
ignore save at the peril of perishing under them. These 
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pressures, which we might formerly have considered 
“‘outside"’ the scope of management, must be contained, 
or where uncontainable, adjusted to, if the American 
way of life is to continue in a form resembling in any 
way that which we know today. 

The most obvious example is the communist tide, 
which certainly is running full in most of the world 
today. Yet, how appalling is our ignorance of its roots 
and intentions, though its founders and present leaders 
have clearly expressed them in writing for all who will 
to read, and have never yet deviated from them. We 
continue to deal from a base of ignorance. Education 
to the nature of Marxist-Leninist Communism, and the 
employment of this knowledge in all of our administra- 
tive activities, not just in our political maneuverings, 
is crucial to our survival. 

Another problem is one to which technology has 
contributed richly. This is the problem of an explosion 
in population. Sir Charles Darwin has pointed out that 
the world population stood at around 300 million at 
the beginning of the Christian era, and that this had 
grown only to around §00 million by 1700. In the two 
and a half decades intervening, this population figure 
has grown to the present two and a half billion, and is 
increasing at the rate of 45 million per year. 

To put this in perspective, this rate of increase means 
100,000 additional human beings in the world every 24 
hours. In the hour or so that we have been in this room, 


around 5000 new lives have come into the world, clam- 
oring to be fed, clothed, housed, and amused. 
By the end of this century, world population will be 


at least five billion. Something over 250 million of 
these will be Americans. Technology has contrib- 
uted to this exponential situation by greatly extending 
the life span, reducing mortality among infants and the 
aged, and by making more of the necessities of life 
available to those who can afford to pay for them. 


Our Little Island 

Today, Western civilization stands on a relatively small 
island surrounded by a fierce and hungry horde whose 
numbers are increasing daily. Technology, by erasing 
time and distance, has enabled these people to know that 
poverty and starvation are not necessarily the normal 
states of life. All of them have awakened needs and 
awakened hungers whose fulfillment cannot long be 
denied them. 

The problem here is twofold. First, if we try to 
isolate ourselves in the midst of a world clamoring for 
more of life’s necessities, we inevitably will be swept 
away by the burgeoning horde. Only by aiding the rest 
of the world to achieve a higher standard of living may 
we even hope to survive. 

Yet, this must be accomplished during a period when 
the total demands of the world, including our own 
small sector of it, are increasing at a very rapid pace. 
To insure the world more may require, sometime before 
the end of the century, that we learn to get along with 
less, but this may be the price of survival at all. 

Is it not significant that today we have in this 
country agricultural surpluses whose mere storage is an 
onerous burden to us, while three quarters of the world 
exists with a daily caloric intake roughly two thirds 
of that considered minimum for a normal life? The 


44/OCTOBER 1959 


stores of surplus foodstuffs which we will have on our 
hands by the end of the current growing season will be 
sufficient to provide the additional thousand calories 
per day needed for a minimum nutritional level for all 
of the rest of the world. Yet, in the face of this abun- 
dance, we struggle in vain for a solution. 

Management no longer can stand aloof from these 
broad problems, of which technology is but one facet. 
Rather, management, for enlightened self-interest if for 
no other reason, must take an active part in efforts to- 
ward their solution. 

And the resources of technology will play an im- 
portant part in all phases of this program. The elec- 
tronic computer, which has produced such great changes 
in our technology and in the management of it, also 
—— tremendous potential for application to prob- 
ems formerly considered incapable of mathematical 
evaluation. That our Russian competitors are well 
aware of these potentialities is clearly brought out by 
their highly competent program for the application of 
matrix mathematics in evaluating the performance of 
the Soviet economy and in charting economic paths for 
future growth [9]. 


Social Implications 

The scope of management no longer can ignore the 
nontechnical consequences of its own efforts, but must 
increasingly be concerned with implications. This 
absolutely requires that management employ economic, 
social, and political data in its studies, and further that 
management join other informed and well-intentioned 
people toward the solution of our nontechnological 
pro lems. In other words, the next step is a further 
integration of our environmental system into an 
engineered system utilizing everything most efficiently. 

Just as we attack a technological or management prob- 
lem at the most simple identifiable level, so we must at- 
tack this more complex problem at the nearest point 
where it can be grasped. In the case of our American 
system, this is the point closest at hand, namely, 
our loca) environment. From here, we can proceed 
logically to the more complicated state and national 
systems. Only if these can be put in order may we 
have any hope of ever achieving an orderly system of 
worldwide scope. 

The understanding and acceptance of these changing 
responsibilities requires even keener intelligence than 
we now possess, and intelligence can be sharpened only 
by education. The areas demanding attention lic 
clearly marked before us, and this attention is a matter 
of urgency and concern. The time is now. Tomor- 
row will be too late. 


References 


1 Peter F. Drucker, ‘‘Landmarks of Tomorrow,"’ Harper Bros., 1959. 

2 Harvard Business Review, Jan.-Feb., 1959, p. 26. 

3 Hilbert Schenck, Jr., ‘“The Discontented Engineer,’’ The Clarkson 
Letter, Clarkson College of Technology, Potsdam, N. Y., Jan.-Feb., 
1959. 

4 Caryl P. Haskins, Report of the President, Carnegie Institution 
of Washington, 1957-1958. 

5 J. D. Williams, “Some Attributes of the Changing Society,’’ the 
RAND Corporation, Santa Monica, Calif., Dec. 15, 1958 (P-1579-RC). 

6 Gerard Piel, ‘The Revolution in Man's Labor," a speech at St. 
John's College, Annapolis, Md., April 9, 1959. 

7 Sir Charles G. Darwin, ‘‘The Problems of World Population,"’ 
Rede Lecture of 1958, Cambridge University Press, 1958. 

8 E.H. Krieg, Industrial Research 1 [1], Jan., 1959. 

9 St. Louis Post-Dispatch, May 23, 1959, p. 1. 


MECHANICAL ENGINEERING 


| 
| 
| 
| 
| 
é i 
| 
tg! ba 
iy 
> 
| 
: 
| 
| 
| 

3 

‘ 


By Highway Research Engineer, University of Virginia, Charlottesville, Va., William Zuk, PhD 


A MORE accurate, altho en less dignified, title 
to this article would perhaps be: ‘‘What Happens When 
You Try to Stick a New Piece of Pencil Lead Into an 
Automatic Pencil and the Lead Snaps Off?’’ There must 
be countless thousands of such breakages the world over 
every day. This brief paper is therefore written to better 
understand the mechanics of such destructive processes. 

Laboratory experiments show that, in the process of in- 
serting a new piece of graphite into an —— pencil, rup- 
ture occurs not by the axial buckling force P but by lateral 
force Q at the free end (see Fig. ). The forces of insertion 
are all assumed to act at the free end, as would be if the 
lead is inserted by a push at the end from a finger or other 
object. This alignment represented the most critically 
dangerous orientation. 

The controlling differential equation is 

EI 42. = —Py Qx (1) 

where E is the modulus of elasticity and I is the moment 
of inertia. The general solution to equation (1) is 


Ox 


y = Asinkx + Bcos P 


i and A and B are constants to be deter- 
mined by boundary condition as follows: 


where k = 


= 0 


dy 
dX (2-1) 


The completed solution is therefore 
I= g (kx cos kx + sin kx — kx) (2) 
From equation (2) the maximum deflection is 
= £ (kL coskL + sinkL — kL) = (3) 


The maximum moment is at the pencil point and equais 


QL + Py’ = (kL cos kL + sin kL) = M’ 


Since the material is brittle, the rupture tensile stress s of 
this brittle material governs the snapping mechanism. 
The maximum tensile stress is 
M’ 4P 


2 
where z is the section modulus. 


After making the appropriate substitutions and solv- 
ing for the limiting value of Q, noted as Q”, 


gr = + 4Pbk 


32 (RL cos kL + sin kL 


Not contributed by any Professional Division and not to be pre- 
sented at the Annual Meeting, November 29—December 4, 1959, of Tur 
American Society oF MECHANICAL ENGINEERS. 
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Science takes 

a bold step, 
bringing new 
hope to engineers 
who have 
something 

they ought to write 
down. You, too, 
can install 

a new lead. 


Pencil Tip 
Substituting equation (4) into (3), the limiting deflection 
allowed at the end of the pencil lead is therefore 


P AL +sinKkL) ‘ 


Based on laboratory tests, using the author's ‘‘thin line"’ 
graphite and a slightly used — the following charac- 
teristic values were obtained: 


6.85 cm 

0.093 cm 

1480 kg/sq cm 

7.9 X 10° kg/sq cm 
0.01 kg 


Equation (5) therefore predicts that the free end may be 
displaced only 0.258 of a centimeter before rupture occurs 
pom pe has to start all over again picking up the pieces. 
The order of magnitude of this limiting value is obviously 
too small for indiscriminate handling, especially for in- 
dividuals below the age of twenty-one. In conclusion, 
it therefore seems that herein lies an area of behavior 
ripe for a technical breakthrough, second in priority only 
to the need for a cigar with better 
tics so that it will not rupture in one's coat pocket. 
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Materials for Service Above 


Limitations in existing materials are now a major determinant of trends in design. There is a grow- 
ing recognition that materials, environment, and design must be viewed as an integrated system. 


METAL and CERAMICS 


By Julius J. Harwood' 


T.. number and complexity of high-tem- 
perature applications continue to grow, and the limita- 
tions of existing materials have become a major deter- 
minant of trends in design. The high-temperature ca- 
pabilities of available x at systems are summarized in 
Table 1.2 It may be noted that the nickel and cobalt 
alloys, which form the bulk of present superalloys, are 
now being used at almost 80 per cent of their melting 
points. Because there is little chance of significantly 
extending the useful temperature range of these materials: 
(a) Higher-melting alloy systems, such as the refractory 
alloys, must be used; (4) thermal-protection and heat- 
alleviation systems must be employed, involving new 
types of materials and new design concepts. 

he thermal properties of materials are now receiving 
equal, and sometimes greater, emphasis than the high- 
temperature-strength properties. Specific heat, heat 
transfer, thermal conductivity, coefficient of thermal ex- 
pansion, and similar properties are becoming important 
criteria. Much attention also is being focused on the 
development and use of composite materials and thermal- 
protection systems for heat alleviation. 

Fortunately, the severe temperature requirements for 
missiles and hypersonic aircraft are mitigated somewhat 
by the short operating times frequently involved. Times 
of exposure at high temperature range from seconds to a 
few hours as compared to hundred and thousand-hour 
requirements of more conventional high-temperature 
systems. This permits the use of some materials at 5000 
F that would otherwise be impossible. 


Intermediate-Temperature Materials (1000 to 1500 F) 

Titanium. Discussion must begin with titanium. The 
relatively low melting points of aluminum and magne- 
sium preclude their use much above 800 F without struc- 
tural design concepts involving thermal protection. 
With the use of such systems, however, they cannot be 


1 Head, Metallurgy Branch, Office of Naval Research, Washington, 
D.C. Condensed Paper No. 59—MD-2. 

? Taken from a paper by L. P. Jahnke and R. G. Frank, Metal Progress, 
vol. 74, November-December, 1958, pp. 77, 86. 

Based on two papers contributed by 'the Machine Design Division 
and presented at the Design Engineering Conference, Philadelphia, Pa., 
May 25-28, 1959, of Taz American Society or MgcHaNicaL ENGINEERS. 
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ignored completely even when discussing skin tempera- 
tures as high as 3000 F. 

A realistic appraisal indicates that titanium alloys are 
important structural materials at temperatures as high 
as 1200 F, and perhaps to 1500 F for short exposure times. 
Their high strength-to-weight ratio and ability to retain 
strength properties at elevated temperatures, Fig. 1, 
have placed them in an attractive competitive position 
for a wide variety of sheet applications. The Depart- 
ment of Defense Titanium Alloy Sheet Rolling Program 
has brought about the production of new, superior, high- 
quality sheet alloys suitable to about 800 F, Table 2, 
and the cost of titanium is steadily declining. New al- 
loys, such as the Crucible all-beta B120VCA alloy, 13V- 
11Cr-4Al, and the Mallory Sharon Alloy of 8AI]-8Zr-1Cb, 
show promising properties at temperatures up to 1200 F. 
Some of the particular virtues of the all-beta alloys are 
formability, ductility, and weldability. These newer 
alloys are promising for composite structures such as 
honeycomb cores. 

Even the best titanium alloys have only been able to 
approach service temperatures of about 45 per cent of the 
melting point of titanium, Table 1. This inability to 
retain high strength at higher temperatures is a disap- 
pointing anomaly. It is not certain at this time whether 
this reflects basic material properties or an immaturity in 
alloy development, but it does hold out the possibility of 
extending the temperature capabilities of titanium alloys 
to the same fraction of melting point as is true for other 
metal systems. 

High-Strength Steels. High-strength steels are probably 
the most widely used rolled-sheet materials for tempera- 
tures up to 1200 F in advanced aircraft, missiles, and 
rockets. The hot-work die or tool steels, martensitic 
stainless steels of the 400 series, low-alloy steels such as 
modified 4340, transformation and precipitation-hard- 
ening semiaustenitic steels, cold-worked austenitic steels, 
and precipitation-hardening austenitic steels are all re- 
ceiving much attention. Some representative strength 
—— are shown in Fig. 2. 

he hot-work die steels based upon the 5 per cent 
chromium compositions, which until recently were not 
considered as structural materials, are now available as 
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Hot-work die steels Crucibles Peertess AL Potomec M, Vosco Jet 1000,ete. (upper limites) 
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0 200 400 600 800 1000 ©1200 1400 
Temperature, Deg F 
Fig. 2 Comparison of typi- 
cal tensile strengths of 
presently available steels 
with airframe and missile 
requirements. Courtesy of 
Defense Metals Informa- 
tion Center. p 
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Fig. 1 Uitimate tensile strengths of various alloys 
as a function of temperature 


Fig. 3. Relative weight of tension ele- 
ments at various temperatures. Courtesy 
of the Rand Corporation. 
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Fig. 4 Tensile 
strength of refrac- 
tory metals. Courtesy 
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sheet, plate, and other semifinished mill products. 
They exhibit impressive strength properties up to about 
1000 F, for example, 150,000 psi tensile strength at 1000 
F, and the highest strength-to-weight ratio of any com- 
mercially available alloy. However, heat-treatment, 
fabrication, and welding difficulties are currently limit- 
ing their use. 

The stainless steels, particularly the precipitation- 
hardened, semiaustenitic stainless types, while not as 
strong as the hot-work die steels, have a better balance 
of properties and are finding wide acceptance at strength 
levels as high as 225,000 psi. Forming and welding 
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of the National Aero- 
nautics and Space 
Administration. 


Fig. 5 Stress-rupture strength of 
refractory metals. Courtesy of 
J. Pugh. 


are accomplished in the ductile austenitic condition, 
followed by appropriate heat-treatment. They have 
satisfactory corrosion and oxidation resistance, which is 
a distinct advantage over the tool steels. Indeed, de- 
velopment work is under way for the cladding of the low 
chromium steels with superior corrosion-resistant aus- 
tenitic alloys to meet severe environmental problems. 

The martensitic stainless steels, containing about 12 

r cent chromium, can be heat-treated to strength 
evels which closely approach those of tool steels. But 
fabrication and corrosion problems make it unlikely that 
they will find widespread structural applications. 
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Table 1 Temperature of High-Temperature 


aterials 
Temperature for 
Melting useful strength Per cent of 
Base point, of best alloys,” melting 
metal deg F deg F point? 
Light Alloys 
1220 550 60 
3100 1200 46 
Superalloys 
Fe (mart.)........ 2800 1350 56 
2800 1600 63 
2650 1960 78 
2720 1900 74 
Refractory Alloys 
4470 2200 54 
4760 2650 59 
6170 2550 45 


“a Wichstands 10,000 psi for 100 hr. 
® Per cent of absolute melting point at which alloy is useful. 


Attempts are being made to use the controlled fea- 
tures of metallurgical structure to produce steels exhibit- 
ing short-time strength properties of 350,000 to 500,000 
psi at as high as 1200 F. Since such high tensile 
strengths involve low tempering temperatures, large de- 
creases in strength properties will occur at higher tem- 
peratures for sustained exposure periods. 

Beryllium. Beryllium is another newcomer to the high- 
temperature structural-materials field whose thermal 
— have already led to consideration for use as a 

eat-sink material in missile systems. From a structural 
viewpoint, considerable interest has been aroused be- 
cause of its low density, 1.8 g per cc; its very high modu- 
lus of elasticity, above 40,000,000 psi; its melting point, 
2343 F; and its strength-retention properties at moder- 
ately elevated temperatures. The weight savings, Fig. 
3, and increased stiffness potentialities which Saal 
accrue from the use of beryllium-sheet structures have 
led to intensified research and development programs. 
Particular emphasis is being placed on attempts to solve 
the major technical difficulty, namely, low ductility 
and brittleness. 


High-Temperature Materials (1200-1800 F) 

The superalloys, that is, the nickel, cobalt, and iron 
base alloys used so extensively for gas-turbine materials, 
will continue to provide the bulk of the heat-resistant 
materials within the 1200 to 1800-F range. The out- 
standing development in this field is the availability of 
nickel-base-alloy compositions with useful capabilities 
at about 1800 F, even under high-stress conditions. In- 
creased knowledge of the precipitation reactions and 
metallurgical behavior, and large-scale vacuum melting, 
have been combined to produce these improved high- 
temperature-strength alloys which are finding extensive 
use as Castings and forgings for engine applications and 
for sheet-metal applications. Related developments in 
cobalt-base alloys are also in progress. 

Despite these improvements, we are rapidly approach- 
ing the temperature limitations of these alloys and only 
marginal improvements can be anticipated. For opera- 
tion above 2000 F, higher-melting-point alloy systems 
must be developed. 
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Ultrahigh-Temperature Materials (above 2000 F) 

The greatest hope for developing alloys for very-high- 
temperature applications — to lie within the 
group of refractory metals, Table 3. Of these, molyb- 
denum-alloy development is the most advanced and 
has been one of the most significant alloy achievements 
of the past decade. These still exhibit the best over-all 
combination of properties for high-temperature service. 

The success of the molybdenum-alloy programs has 
stimulated major research interest in the entire group of 
the refractory metals, whose chief value is their high- 
strength properties over a wide range of temperatures, 
Figs. 4 and 5. The strength level, in general, follows 
the order of melting point, and the same is true for re- 
crystallization and resistance to recovery, which are im- 
portant factors in determining high-temperature-strength 
properties. This striking relationship between melting 
point and high-temperature strength makes obvious the 
advantages to be expected from more refractory alloys. 

Jahnke and Frank? have tabulated the advantages and 
disadvantages of the refractory metals which led to the 
generalization that the higher oxidation resistance and 
lower density of columbium make it the most attractive 
of these metals up to 2500 F. Up to 3500 F, molybdenum 
alloys will prevail and above this temperature, to about 
5000 F, tungsten-base alloys appear to be the remaining 
hope. From a purely oxidation point of view, the re- 
fractory platinum alloys, such as rhodium and iridium, 
deserve serious consideration. 

Detailed investigation of the mechanism of strengthen- 
ing molybdenum-titanium alloys has revealed that a 
potent factor promoting high-temperature strength is the 
presence of danad-cothile phases, Table 4. This rec- 
ognition is leading to development of a new series of 
Mo-Ti-Zr alloys with higher carbon contents. 

Molybdenum-rhenium alloys, containing 35 atomic 
per cent rhenium, display the extraordinary combination 
of properties of cold ductility (cold reducible from the as- 
cast state up to 95 per cent), low transition temperature, 
high recrystallization temperature, and high strength. 
The as-cast ductility and low transition temperature of 
these Mo-Re alloys suggest their use as weld-filler metal. 
While the molybdenum-rhenium alloys may be classified 
as exotic and expensive, and rhenium seems to be 
unique in its properties, a more readily available sub- 
stitute to accomplish the same effect is being sought. 

Intensive investigation of columbium-base alloys has 
revealed that it is not as simple as originally anticipated 
to overcome the lack of oxidation resistance. Oxida- 
tion-resistant alloys have been developed in the labora- 
tory, although, in general, the desirable characteristics 
of oxidation resistance, high-temperature strength, and 
fabricability are not readily exhibited by any one alloy. 

However, information recently released by General 
Electric indicates some remarkable success with alloys 
which exhibit a rupture strength at 2000 F of 35,000 
psi in air as compared to 37,000 psi in vacuum. The 
100-hr rupture strength in vacuum is about 30,000 psi 
at 2000 F. 

On obvious implication of the remarkable retention of 
strength in an oxidizing atmosphere is the possible use of 
such materials, uncoated, for short-time service (10 hr). 
Engineering data are becoming available on other alloys, 
such as the du Pont Cb-10Ti-10Mo alloys. Attractive 
oxidation resistance at 1800 F and good workability 
characteristics have been reported for 45Cb-50Zr-5Ti 
alloys. 
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Table 2 Typical Tensile Properties of Titanium Sheet Alloys Now in Commercial Development 


Mechanical Properties 


— Room temperature --- — 
Yield 


Ultimate 
tensile 
strength, 


tensile 


Alloy 
target properties 
DOD2 sheet-rolling program alloys 


Higher-strength alloys 
Ti-13V-11Cr-4Al 


Ti-1A!-8V-5Fe 


Department of Defense. 
Courtesy of Defense Metals Information Center. 


Major engineering problems, nevertheless, remain to be 
solved before there will be widespread use of the refrac- 
tory alloys. Lack of oxidation resistance is most seri- 
ous, embrittlement by gases, weldability, and fabrica- 
bility are other serious problems whose complexity in- 
creases as the melting point increases. However, even 
in the case of molybdenum, reasonable strides have been 
made in the development of coating systems and tech- 
niques for long-exposure oxidation protection. A new 
type of diffusion coating has withstood several hundred 
hours of oxidation exposure, without failure, at 2350 F, 
even after prior bending of the samples. Satisfactory 
short-time exposures have been reported up to 3500 F, 
and apparently good thermal-shock resistance and good 
erosion resistance in extremely high-temperature, high- 
velocity gas streams. For a number of applications, the 
key to the problem lies in evaluation of already developed 
coatings for specific components and tailoring the coating 


and application techniques to the specific design and 


service A General Electric jet engine us- 
ing coated molybdenum turbine blades has been experi- 
mentally operated with turbine-inlet temperatures in 
excess of 2000 F. 

Fabrication problems involve quality, reliability, 
availability, sizes, tolerance, and weldability. The 
possibility of initiating a refractory-metal sheet-rolling 
program, similar to but smaller than the Department of 
Defense program on titanium is now receiving serious 
consideration. 

A related problem is the need for facilities to enable 
true hot-working of the refractory alloys which exhibit 
high recrystallization temperatures. Hot-working of 
metals and alloys usually is accomplished at tempera- 
tures between 0.6 to 0.8 of the melting point. On this 
basis refractory metals should be weal about 3600 
F, although molybdenum and tungsten are worked below 
this true hot-working range. This is a serious deterrent 
to exploitation of the strength properties of refractory 
alloys. 

Ces step in this direction is the creation of a 150,000- 
cu-ft argon-filled plant by the Universal-Cyclops Steel 
Corporation (in co-operation with the Department of the 
Navy) in which a rolling mill, an impact extruder, weld- 
ing equipment, and other fabricating equipment will be 
capable of operating at least to 3650F. With the availa- 
bility and capabilities of true hot-working facilities, it 
is conceivable that alloys might be developed exhibiting 
strength properties in excess of 100,000 psi above 2000 F. 

Cermets and Ceramics. Despite the concentrated at- 
tention of the past ten years on metal-bonded carbides, 
borides, oxides, silicides, and nitrides, primarily for gas- 
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Elongation, strength, strength, 


1000 psi 
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turbine use, little consideration is currently being paid 
to cermets for high-temperature structural applications. 
The most highly developed cermet compositions were 
the cemented titanium-carbide grades containing nickel- 
base alloys as binder. The chromium-boride cermets us- 
ing chromium-molybdenum alloys as binders and the 
chromium-molybdenum-alumina compositions also 
achieved a high state of development. 

These cermets exhibited impressive strength properties 
up to about 2000 F, superior to the superalloys. How- 
ever, general lack of ductility, low cool aaiiiiiier low 
impact resistance, and erratic thermal-shock resistance 
make them generally unfit for aircraft-gas-turbine usage, 
except in special cases where cautious design and small 
sizes are possible. Small gas-turbine wheels are an ex- 
ample, with high heat input and high-temperature serv- 
ice involved. These have been successfully spin-tested 
in preliminary runs. 

rmets and ceramic materials are currently being de- 
veloped for rocket nozzles and related guidance compo- 
nents. High thermal shock resistance, thermal stability, 
oxidation, and erosion resistance are prime requirements. 
Numerous compositions based upon borides, nitrides, 
oxides, and silicides show interesting behavior. Fabri- 
cation of large-size components still presents a major 


Table 3 Refractory Metals 


Molybdenum 
Ruthenium 


Table 4 Effect of Ti and C Content on Strength Properties of 
Molybdenum-Titanium Alloys 
Tensile 


strength at 
1600 F, psi 


Stress 
rupture in 
100 hr, psi 


Analysis 
Ti, 
per cent 


c/Ti x 
per cent 


« Estimated from incomplete data. 
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; - ———- - 900 F— —~—~ 
Ultimate Yield 
tensile tensile 
Elongation, 
1000 psi 1000 psi pel per cent 
180 5-8 142 ‘ 
193 6 153 7 
: Melting point, Density, Young’s modulus, E/P 
deg C g/cc 10° psi 10° 
Tungsten......... 3410 19.3 50 2.59 : 
Rhenium.......... 3180 20.0 67 3.35 
Tantalum......... 2996 16.6 27 1.63 
? Osmium.......... 2700 22.5 80 3.51 
a 2625 10.2 45 4.41 
12.2 
Iridium............ 2454 22.5 75 3.33 
hak Niobium.......... 2415 8.57 15 1.76 
Rhodium.......... 1966 12.4 41 3.31 . 
: ° Chromium........ 1890 7.19 36 5.0 : 
0.47 0.004 18000 10500 
0.44 0.019 35700 30500¢ 
0.47 0.022 36600 310002 
0.45 0.14 38200 33000 j 
1.22 0.014 23100 17500 
1.20 0.028 33900 20500 
1.26 0.036 45900 38000 ; 
1.36 0.060 55300 50000 
1.20 0.14 59100 53000 


Materials for Service Above 1000 F 
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Fig. 6 Strength properties of graphite, as a 
function of temperature. Courtesy of Metal 
Progress. 
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Fig. 7 Strength properties of molybdenum-fiber- 
reinforced titanium 


difficulty, although some recent preliminary success 
with slip-casting techniques offers some hope for the 
future. 

Pyrocerams and alumina are also receiving much at- 
tention for radome and similar guidance applications 
where high Mach numbers and high temperatures are 
involved. 

Another material which has attracted widespread 
attention is graphite. Its low density, good thermal 
shock resistance, and high sublimation temperature 
(about 7000 F) have led to its use or consideration for 
such applications as rocket nozzles, vanes, jetavators, 
and nose cones. Above about 4500 F, graphite has supe- 
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rior strength properties to molybdenum and other refrac- 
tory metals, whose properties deteriorate rapidly as their 
melting points are approached, Fig. 6. 

The major drawbacks are poor oxidation and erosion 
resistance, but notable improvements have been reported 
through the use of silicide and carbide coatings. For 
short-time applications, in appropriate environments, 
the degree of surface degradation of unprotected graphite 
does not interfere with satisfactory performance. Re- 
producibility and high quality are also problems with 
commercial grades of graphite, and serious efforts are 
being devoted toward the development of special missile 
grades. 

One of the promising new events in ceramics research 
has been the demonstration that an appreciable degree of 
ductility can be obtained in single crystals of ionic solids 
and certain oxides by proper control of purity and envi- 
ronment and by special surface treatments. Whether 
polycrystalline oxides and other refractory compounds 
can be produced with the proper compromise of 
strength and ductility characteristics remains to be seen. 


Thermal-Protection Systems 

Such thermal-alleviation schemes as ablation and sub- 
limation coatings; transpiration, film, or liquid-metal 
cooling; heat sinks; and insulating layers are being used 
to prevent the heat flux from penetrating to the primary 
structure. Materials development and selection for 
such applications obviously differ from more conventional 
design practice. It is necessary to emphasize those prop- 
erties which either increase the time lag before attain- 
ment of equilibrium temperature or lower the tempera- 
ture generated in the material by its environment. 
Such properties as thermal capacity, emissivity, thermal 
conductivity, and coefficient of thermal expansion assume 
new importance. Mechanical properties for short ex- 
posure times at temperatures are also involved. 


Composite Materials 

Thermal-protection systems emphasize the fact that no 
single material has the range of complex properties as- 
sociated with many high-temperature applications. 
Therefore, composite materials and structures are being 
developed. Reinforced plastics and honeycomb sand- 
wich constructions are conventional examples; others 
range from pure metals containing finely dispersed oxide 
particles to ceramics containing metal fibers and meshes. 

It has been demonstrated that metal and oxide whiskers 
can be grown with strength properties approaching theo- 
retical values of atomic cohesion, but practical exploi- 
tation of their tremendous strength, either by themselves 
or in composites, poses a challenge. Glass-fiber-rein- 
forced aluminum, molybdenum-fiber-reinforced titanium, 
Fig. 7, and others have shown that this reinforcing tech- 
nique is quite capable of increasing the high-temperature- 
strength capabilities of materials. Indeed, a new field of 
“fiber metallurgy’’ has come into existence. 

Fine-particle strengthening is a related approach. Ex- 
tension of the sintered-aluminum-powder principle to 
other metal systems, particularly the high-melting-point 
metals, has already produced striking results. Work on 
nickel, copper, and molybdenum-containing finely dis- 
persed phases has shown that there is a real hope for de- 
veloping new types of simple alloys capable of exhibiting 
thermal and mechanical stability at temperatures ap- 
proaching their melting points. 

Simple or complex multilayer composite construction 
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such as the use of adhesive-bonded ultrastrength steel 
strip or wire, appears feasible for efficient and safe use of 
material at over 300,000 psi. Prestressed ceramics are 
another possible goal. 


Processes 

Certainly one of the major developments contributing 
to progress in improved materials has been the ability to 
melt higher purity materials resulting in higher strength, 
better ductility, improved fatigue resistance, and better 
fabricability. 

Vacuum and controlled-atmosphere melting, on a pro- 
duction scale, has been a significant factor. Melting 
and refining techniques involving electron guns, zone re- 
fining, and levitation melting have permitted substantial 
progress. Solar and arc-image furnaces, plasma jets, 
and other new facilities now allow the melting of ma- 
terials which previously required powder-metallurgy 
practices. 


Explosive forming and shaping, ultrasonic welding, 
and new machining methods are all being used to advan- 
tage. 


Conclusion 

Certainly many difficult obstacles must be overcome to 
satisfy the insatiable demands for materials for high-tem- 
perature service. Weldability and fabricability of high- 
strength materials appear to be particularly important 
problem areas. Less ductile materials than customary 
are necessarily involved. There will certainly be no 
materials Utopia—indeed, in some respects, definite 
limits of materials capabilities are being approached. 
However, research and development programs now under 
way on refractory metals, fine-particle strengthening, 
whiskers, ductile ceramics, composite materials, and 
fabrication and processing techniques will most certainly 
lead to major improvements and to the introduction of 
completely new types of structural materials. 


PLACTICS 


By Irving Gruntfest® 


Ir 1s Now cLEaR that reinforced plastics can 
be useful in certain types of ultrahigh-temperature serv- 
ice. In spite of the wide interest in these uses, there is 
still much to be learned before handbook-type data will 
be available to the 

The properties of plastic materials may be sensitive to 
the fabrication techniques since the formation and fabri- 
cation of plastics are likely to be one and the same process, 
whereas with metals these may be more or less separable 
and distinct. As a result, plastics are likely to vary in 
their properties, even at room temperature. 

Another obstacle to obtaining specific design data is the 
diversity and complexity of high-temperature problems. 
Certainly the temperature of the environment is not an 
adequate definition of the service requirements. The 
energy flux to the part, the time of exposure, and inter- 
actions of chemical and mechanical factors also must be 
taken into account, and materials evaluation cannot be 
based on tests which simulate only temperature or heat 
transfer. 


Plastics Versus Other Materials 

Several hundred different kinds of metal, ceramic, and 
plastic materials have been exposed to hot-air generators, 
chemical flames, a solar furnace, and a varicty of elec- 
tric-arc devices at the Aerosciences Laboratory. Thus 
studies of thermal erosion have been made in gases with 
widely varying chemistry, temperature, and enthalpy. 
Some of these observations have been summarized in an 
earlier article {1].4 A few more are given here, Table 5. 
Under very severe conditions of heating, as may be seen 
in Table 5, the relative durability of plastics may be 
much greater than that of the usual refractory materials 
and is exceeded only slightly by that of graphite. 

Table 6, from reference [2], shows further that the rank- 


% Aerosciences Laboratory, Missile and Space Vehicle Department, 
General Electric Company, Philadelphia, Pa. Condensed from Paper 
No. 59—MD-1. 

4 Numbers in brackets designate References at end of paper. 
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ing of a group of materials may be quite sensitive to the 
test conditions. Among the variables, special attention 
should be given to the question of the enthalpy or 
heat content of the gas, Fig. 8. This is the variable 
which determines the amount of heat which flows from 
the gas to the test specimen. The erosion of a material 
in argon at a particular high temperature may, therefore, 
be quite a bit lower than that of the same material in 
water or carbon dioxide at the same temperature, even if 
purely chemical interactions between the material and 
its environment are ignored. A number of apparent 
contradictions in test results may be explained when this 
is taken into account. In Table 6 the erosion rate of the 
most durable material in a particular exposure is given 
the value 1. The other materials are then rated accord- 
ing to the ratio of their erosion rates to that of the best. 


Table 5 Relative Durability of Materials Exposed to Very 


Severe Heating in 10-Sec Tests 


Relative weight loss 
in water-stabilized 
arc (7000 K, 
Material 2000 Btu /ft/sec) 
Graphite 
Nylon phenolic 
Silicon carbide 
Refrasil-phenolic 
Glass phenolic 


Table 6 Relative Erosion Rates of Various Materials vs. 
Temperature of Exposure 


-—-Temperature, deg C—. 
1800 2500 


Material 
Phenolic-glass cloth 


Phenolic-Refrasil cloth.... 
Phenolic-nylon cloth 
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Resin, 
37 2.5 2.0 
44 1.6 2.2 2.9 
65 1.7 1.5 1.4 
57 4.7 2.5 1.0 


Materials for Service Above 1000 F 
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Fig. 8 Enthalpy as a function of temperature 
for various gases (approximate) 


It may be seen that the relative durabilities are reversed 
in two tests. 
In order to understand this rather complicated and 
perhaps unexpected pattern of results, there should be 
general consideration of several things that may happen 
when a material is heated: 
Case 1—-No damage to material When a part is ex- 
posed to a gas which is not too hot, or has limited ca- 
pacity to transmit heat to the surface, it is possible to gen- 
erate an equilibrium situation in which there is no tem- 
perature gradient at the surface or the convective heat 
input is exactly balanced by radiation from the part be- 
fore damage sets in. A small pin heated in a Bunsen 
burner is a simple example. 
Case 2--Some damage to material. A part is exposed in 
such a way that the equilibrium temperature is above 
that at which some damage to the material occurs; for 
example, above the melting point of the material. Here 
a transient is first generated, the nature of which depends 
on the thermal diffusivity of the material and the geom- 
etry of the part. Until the surface temperature of the 
part reaches the melting point no damage occurs. There- 
after, a recession of the surface of the part can be expected. 
The rate of this process will depend on the heat input, the 
viscosity of the melt and the shear stress to which it is 
exposed, and the over-all heat-absorbing capacity of the 
material including the latent heat of fusion as well as the 
variables that determined the nature of the transients. A 
rod of glass heated in a gas-oxygen flame would be an 
example of this type of behavior. 

Case 3—-Some vaporization of the material. This case in- 
cludes that of materials that are not expected to show a 
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liquid phase such as carbon which sublimes at ordinary 
ressures. Here again a transient will be generated dur- 
ing which no damage occurs followed by an erosion 
process. For analytical purposes it is useful to distin- 
guish this from case 2 because gas which is generated 
during the erosion thickens the boundary layer and re- 
duces the effective severity of the heating from the hot 
gaseous environment. Furthermore, to the extent that 
the material vaporizes, the latent heat of vaporization 
must be added to the effective heat-absorbing capacity. 

Case 4—Chemical reactions take place. Here there may 
be a critical surface temperature above which chemical 
reactions occur at significant rates. Under these condi- 
tions the outcome of the experiment will be dependent on 
the specific chemical situation in the test. 

Clearly, it would be remarkable indeed if relative dura- 
bilities of materials did not change with service condi- 
tions which involve different thermal stabilities, dif- 
ferent test times, different energy fluxes, different radia- 
tion balances, different thermal diffusivities, different 
phase changes, and different chemistry. Furthermore, 
the various hypothetical experiments simulate situations 
which may arise in engineering practice. This is part of 
the diversity and complexity of the high-temperature 
problem referred to earlier. 


Behavior of Plastics 

As the severity of the service conditions increases, 
behavior of any one material falls progressively into 
case 1, 2, 3, and 4, although case 4 may be relevant 
earlier than 2 or 3. Since plastics as a class begin to 
decompose at low temperatures (below 1000 F) relative 
to the so-called refractory materials, the behavior of 
plastics never falls into case 1 in the regimes of interest 
in this discussion. 

However, since plastics have lower thermal diffusivi- 
ties than any other materials, the damage that is done, 
as the case 2 and 3 situations develop, may involve only 
that part of the material near the heated surface. Thus 
the mechanical integrity of the part may be relatively 
unimpaired during a short exposure. 

Certain plastics, the thermosetting materials, do not 
melt in response to heating so that they pass immediately 
into class 3. Some thermosetting materials decompose 
or pyrolyze in such a way that they generate large vol- 
umes of gas and also produce a porous cokelike residue 
which may have rather poor thermal conductivity. 
When such a layer of refractory coke is generated on the 
surface of a plastic, it can provide some protection to the 
underlying material. The coke-forming materials do 
indeed seem to be more suitable for high-temperature 
service. Of course, in an air environment the gases gen- 
erated by the heating can react chemically as can jaleed 
the coke residue. Heating experiments conducted on 
plastics thus are usually covered by case 4. 

If, as in the case of the special arc devices or perhaps 
certain re-entry situations, the environment is extremely 
hot and can deliver very large amounts of energy to the 
surface of a material for a protracted period of time, the 
durability of the material must finally be related to its 
ability to absorb heat. The heat-absorbing capacity of 
a material is, of course, merely its ianigeeed specific 
heat from the initial to the final temperature. 

At high temperature, reliable estimates of the specific 
heat and its integral can be made for any material by 
more or less Possess physical-chemical methods. These 
integrals have been estimated for various materials and 
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presented in an earlier article [2]. Organic plastics, in 
general, can be expected to have higher heat-absorbing 
Capacities than any other structural materials, Table 7. 


Comparisons Among Plastics 

It has been noted that some plastics are converted to 
liquids on heating, others are converted to cokelike 
residues and gaseous products. Different types, for 
example, polytetrafluorethylene (Teflon) can be gasified 
without forming either liquid or coke. 

In addition to these gross differences in physical be- 
havior, plastics may have a variety of chemical composi- 
tions. hile the major constituents tend to be carbon 
and hydrogen, many nitrogen, oxygen, sulfur, chlorine, 
silicon, phosphorus, and boron-containing materials are 
in use or being developed. 

As a practical matter, homogencous plastics are not 
finding application in high-temperature service. Com- 
posites containing fibrous reinforcing material are usually 
chosen. Examples of resins and fillers useful in high- 
temperature service are shown in Table 8. The amount 
of reinforcement is frequently about 50 per cent by 
volume and, allowing for the difference in density, these 
composites may be only 25 to 35 per cent by weight of 
the plastic itself. Obviously, the nature and distribution 
of the reinforcement are relevant to performance. In fact, 
it has frequently been suggested that in some applica- 
tions the function of the plastic is merely to hold to- 
gether small pieces of refractory ceramic which in massive 
form would not be strong enough or resistant enough to 
thermal shock to provide a stable structure. 

The data given in Table 6 [2] show that this is certainly 
not always the case. Furthermore, in gas at 1800 C both 
glass and Refrasil show case 1 behavior and the two types 
of reinforcement have equal merit. Nylon melts and 
decomposes, hence it does poorly. At 3000 Conly Refrasil 
shows case 1 behavior, and it enhances the performance 
of the composite. Here the case 3 behavior of the resin 
becomes important in the materials containing glass, and 
the higher the resin content the better the rating. At 
7000 C all the substances show case 3 or case 4 behavior. 
Here the difference between glass and Refrasil is lost 
again, and furthermore the high gas-producing and en- 
ergy-absorbing capacity of the organic material is deci- 
sive. 


Conclusions 

The art of the application of plastics in high-tempera- 
ture service is so young that design work in this area is 
still quite difficult. What is clear, however, is that for 
short-time applications some plastics must be consid- 
ered. Furthermore, at the highest temperatures, at 
which no materials are stable, plastics may be the most 
durable substances available. 

As to the selection of specific plastics,those on which a 
coke-like shell develops on heating, such as the phenolics 
and perhaps certain epoxy resins, seem to be most useful. 
This result can be rationalized in the following way. 
The coke is stable at high temperatures; thus the driving 
gradients at the surface are reduced and back radiation is 
increased. In addition, if, for example, all the carbon in 
a hydrocarbon composition is converted to elementary 
carbon, the other product must be hydrogen. This means 
that the largest possible volume of low-molecular gas is 
available for blocking convective heat transfer. 

The nature, amount, and distribution of reinforcement 
also must be considered. Highly refractory fibers of 
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Table 7 Ultimate Heat-Absorbing and Gas-Generating 
Capacities at 8540 F for Various Substances 


Heat Relative 
absorption, gas 
Substance Btu per Ib volume 
(CHen) (organic plastic).......... 43,000 0.21 
(CH)n (organic plastic).......... 36 ,000 0.15 
17,500 0.11 


Table 8 Examples of Plastics and Fillers Useful in 


High-Temperature Service 
Resin Remarks 
Silicone For highest temperature continuous service (700 F) yields 
SiO: residue when severely heated. 
Phenolic For continuous service up to 500 F. Yields carbon residue 
when severely heated. 
Melamine  Yieldscokelikeresidue. Relatively low hydrogen content. 
Epoxy Usual types do not give carbon when heated severely. 
Polyester Same as epoxy. 
Nylon Melts, yields no carbon. 
Filler Remarks 
Glass Gives high strength. Can give case 1 behavior. 
Refrasil¢ Gives case 1 behavior under more severe conditions than 
glass. 
Nylon Rich in hydrogen. Generates large volume of gas when 
heated. 


“ High silica fiber produced by H. I. Thompson Co. 


alumina, silica, and magnesia, if available, are likely to 
be useful in some applications such as occur in combustion 
gases. In others, where higher temperatures are in- 
volved, the presence of inorganic material, however refrac- 
tory, reduces durability. It is here that materials which 
are rich in hydrogen and also produce carbon on heating, 
such as nylon-reinforced phenolic, show the most 
promise. 

As understanding of the over-all problem improves, it 
is reasonable to expect that plastics will be specially de- 
signed which show great iniprovements in performance. 
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For both long-haul and short-haul bulk 
transportation, the railroads’ standard rolling stock—or 
the special cars offered for lease to both producer and 
user—can handle practically all dry bulk materials. 

Why ship in bulk? The answer is mainly economy. 
Bulk material is not in a package of any sort, and the 
savings in packaging are reflected in the final cost of 
the finished product. At present, the differential 
between bagged and bulk starch is $0.27 per hundred 
pounds, or $5.40 per ton. A 40-ton car means a saving 
of $216. 

The cars made available by the railroads include the 
boxcar, the covered-hopper car, and the specialty cars. 
Specialty cars—among them the ‘‘Dry-Flo’’ and *‘Kar- 
Flo"’ types pictured here—are designed for rapid methods 
of loading and unloading. Such cars reduce costs not 
only in handling, but in spillage and contamination. 
The railroads can provide these cars, or they can be 
leased from “Sond American Transportation Corpora- 
tion, Chicago, 

Based on a paper contributed by the Process Industries Division and 
presented at the Semi-Annual Meeting, St. Louis, Mo., June 14-18, 1959, 


of Tae American Society or Mecuanicat Enoingers. ASME Paper 
No. 59—SA-34. 


The rotary car dumper. The car tips 15 deg toward the door. 


empty one end of the car, and then 40 deg in the opposite direction to empty the other end. 


TRANSPORTING MATERIALS 


By H. A. Stoess, Jr., Assistant Manager, General Conveying Division, Fuller Company, Catasauqua, Pa. 


The platform tilts 40 deg to 


The Dry-Flo car, a 
refinement of the hopper car, 
has pneumatic nozzles, right. The 
car is of all-welded 
construction, all hopper corners 
having 2!/:-in. radius, 
insuring minimum product retention. 


a 

- 
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That old standby, the boxcar, is still used for materials that 
are lumpy, that will pack in transit, or will not flow. Here, 
@ powered scoop unloads grain, left, and an industrial truck, 
right, unloads heavy granular materials. 


Outlet 


. Flo car, left. With 


vaive of the Dry- 


ounst vave cova mane this pneumatic nozzle, 
the car can be attached directly 
to the plant's 


A pneumatic car-unloading unit 

used with standard hopper cars. The 
unit, resting across the rails, 

connects to the car outlets and 

to a vacuum-type pneumatic conveyer. 
These systems can unload all grains and 
dry materials—pulverized, crushed, and 
granular—some with 

particle sizes up to 2 in. 
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conveying system. 


Requiring less space than 

the rotary dumper, this Kar-Flo 
unloader sets up a rocking motion 
which produces conveying 

action, moving material from both 
ends simultaneously toward the center 
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In the laboratories, lubrication 
engineers seek answers to 

higher speeds, higher temperatures, 
more corrosive environments. 

Here are the men—and 


their published papers. 


and 


LUBRICATION 


A Digest of 
1958 Literature 


Contributed by the Lubrication Division and 
presented at the Semi-Annual Meeting, 
St. Louis, Mo., June 14-18, 1959, of The Ameri- 
can Society of Mechanical Engineers. Pre- 
pared by Subcommittee B, B. Sternlicht, 
Chairman. 

The ‘Digest of 1957 Literature’’ on lubrica- 
tion appeared in Mechanical Engineering, 
vol. 80, September, 1958, pp. 64-74. 
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Fluid Film Bearings 
By Richard Elwell! 


Tue 1958 literature on fluid-film bearings has 
been subdivided into four categories: (@) Journal bear- 
ings, (6) thrust bearings, (c) gas-lubricated bearings, 
(d) special —. For the first time, the increasing 
interest in gas bearings requires a separate listing of this 
subject. In addition to the references included, some 
25 papers on fluid-film bearings were presented at the 
Third All-Union Conference on Friction, Wear, and 
Lubrication of Machines, in Moscow, USSR, April 9- 
15, 1958. These are listed in Wear, vol. 2, August, 
1958, pp. 77-80, but the author has been unable to ob- 
tain them. 

Journal Bearings. Halton [1]? tests 19 assumptions 
usually made in the solution of the Reynolds equation. 
Hays [2] solved the Reynolds equation analytically, 
a presented design charts. Tao [3] analyzed short 
journal bearings for the effects of lubricant turbulence on 
load capacity and attitude angle. Floberg [4] studied 
an infinitely long bearing analytically ro experimen- 
tally, giving particular attention to the negative-pressure 
region. The work was extended by Tabet [5] to 
include a finite-length bearing. 

Pinkus [6] analyzed the three-lobe journal bearing for 
stability characteristics, load capacity, flow, and power 
loss. Partial bearings were analyzed by Raimondi [7] 
and Jacobson [8]. Raimondi studied offset loads on a 
120-deg bearing, while Jacobson derived the pressure 
distribution in a partial bearing with an axial oil 
groove. Railroad journal bearings continued to be of 
interest. Meeker and McGahey [9] presented perform- 
ance data for wicking, bearing materials, and oils used 
in railroad bearings, while Hanson [10] examined factors 
contributing to failures and means of overcoming them. 
Keller and Pigman [11] presented a method for predicting 
running temperature, including the effects of friction heat 
from both the bearing and the lubricator. 

The effects of dynamic loads on bearings were given in 
three papers. An analytical study by Sternlicht [12] 
resulted in techniques for calculating the dynamic be- 
havior of plain journal bearings with L/D ratios of 
1, and An experimental study by Russell 
[13] of diesel-engine connecting-rod bearings found the 
effects of various shaft and bearing materials. Hagg 
and Sankey [14] gave data on partial, tilting-pad, and 
plain journal bearings under dynamic loads. 

Bearing stability, particularly the whirl of lightly 
loaded plain bearings, was analyzed by Head and Oulton 
[15] [16]. 

Ocvirk and Du Bois [17] presented a method for pre- 
dicting maximum allowable bearing loads. The results 
of tests conducted on journal bearings up to 14 in. in 
diam were presented by Gooch and Whittum {18}. 
Nelson and Gatcombe [19] gave the results of a study of 
oscillating journal bearings. Burr [20] presented a 
method of predicting oil-film temperatures from a heat 
balance which included heat dissipation by the shaft. 

Thrust Bearings. Kunin [21] solved the Reynolds and 
energy equations simultaneously for pivoted-pad bear- 
ings, using an empir-cal viscosity-temperature relation- 

1 Engineer, fluid-film bearings, Bearing and Lubricant Center, General 
Engineering Laboratory, General Electric Company, Schenectady, 
N. Assoc. Mem. ASME. 

?.Numbers in brackets designate References at end of paper. 
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ship. Hays [22] analyzed finite sliders by separation of 
the variables in Reynolds equation and predicted load 
or. friction, center of pressure, and flow. 

eat effects were considered by Guilinger and Saibel 
[23] and Reethof, Goth, and Kord [24]. Guilinger and 
Saibel analyzed an infinitely wide slider for the effects 
of heat conductance by the bearing, slider, and lubricant; 
while Reethof, et al., compared their parallel-plate-bear- 
ing theory to experiment. 

Milne [25] found a slight increase in load capacity 
predicted by analysis of the effect of lubricant inertia. 
Chou and Saibel [26] also found an increase in load 
capacity, as well as power loss, because of turbulence. 

Osterle and Hughes [27] analyzed both gas and liquid- 
lubricated hydrostatic thrust bearings for the effect of lu- 
bricant inertia, while Loeb and Rippel [28] gave meth- 
ods for optimizing the design of this type of bearing. 

Baudry [29] peti current design practice for 
very large thrust bearings and compared it to early 
ee Brandon and Bahr [30] gave the results of 
load-capacity tests on large tapered-land and tilting-pad 
thrust bearings, including a discussion of thermal 
distortion. 

Gas-Lubricated Bearings. Ford, Harris, and Pantall [31] 
discussed hydrodynamic journal and thrust bearings. 
A solution of Harrison's equation for infinite-width step 
thrust bearings was presented by Kochi [32]. Burgdor- 
fer [33] nie tod | the behavior of gas bearings in 
rarefied atmospheres, where the length of the molecular 
mean free path of the gas approaches the film thickness 
between the sliding parts. 

High-speed gas journal bearings were the subject of 
three investigations. Rieger [34] found by experiment 
that calculation of power loss by the Petroff equation 
was sufficiently accurate for most purposes. Osterle 
and Hughes [35] analyzed the effect of lubricant inertia 
on journal-bearing pressure distribution. Fischer, Cheru- 
bin, and Fuller [36] presented the experimental be- 
havior of a number of gas journal bearings, both hydro- 
dynamic and hydrostatic, to illustrate factors influencing 
high-speed stability. 

Stability of hydrostatic gas-lubricated thrust bearings 
was the subject of three other papers. Roudebush [37] 
poy results of an analysis of the equations of motion. 

icht [38] also conducted an analysis of the problem, 
including varying stiffness and damping. Conditions 
of stability are described. Jay and Peithman [39] 
described an analytical and experimental study of a type 


of hydrostatic thrust bearing. An experimental in- 
vestigation of hydrostatic thrust bearings, with em- 
~ ay design information, was described by Wunsch 
40]. 
Adams [41] described a unique hydrostatic-hydro- 
dynamic gas bearing, and gave limited design informa- 
tion. 

Special Topics. The effect of pressure on viscosity is 
considered in four papers. The first three were the re- 
sult of a ipeaaine project by the ASME Research 
Committee on Lubrication. The background of the 
project and existing knowledge on the subject were 
described by Hartung [42], who also gave plans for fur- 
ther investigation. The effect of pressure on viscosity 
in thrust bearings was analyzed by Sternlicht [43] and 
found to raise load capacity and power loss. Needs 
[44] compared two oils of different viscosity index and 
viscosity-pressure characteristics for their effects on 
journal-bearing performance. The oil with low vis- 
cosity index was found to cause higher power loss. Tao 
[45] solved the Reynolds equation for finite-length jour- 
nal bearings, including the effect of pressure-viscosity 
variation. 

Turbine vibration was attacked by two unique bearing 
designs in two different nee. Hill [46] de- 
scribed a special floating-pad thrust and journal bearing 
used in small gas turbines. Schnittger [47] solved a 
bearing-instability problem in a 10,000-kw gas turbine 
by an unusual journal bearing, in which the top half was 
slightly offset from the bottom half. 

Bearing damage due to electric-current passage aang 
the oil film was discussed and illustrated in papers 
Kaufman and Boyd [48] and Gruber and Hansen [49}. 
The problem was further investigated by Siripongse, 
Rogers, and Cameron [50]. Voltage drop across the 
film was found independent of speed and currents above 
amp. 

Fox ml Elwell [51] described a radioactive technique 
for measurement of bearing wear in a sealed refrigeration 
compressor. Copper-lead bearing material was found 
superior to babbitt in this instance. 

In a wide-ranging paper, Newman [52] described 
successful lubrication by water of both large low-speed 
and smaller high-speed bearings. Satisfactory operation 
of a completely water-lubricated, 4000-hp marine turbine 
for over 1200 hr was reported. Lubrication by mercury 
was described by Fischer [53]. Test results were pre- 
sented for applications emphasizing low friction. 


Ball and Roller Bearings 


By Paul Lewis’ 


Tue literature during the past year fell basically into 
the following categories: (@) Studies of ball motion, 
(6) hydrodynamic aspects of the lubrication of rolling 
contacts, (¢) corrosive effects on fatigue of rolling ele- 
ments, (d) high temperature, (e) fatigue studies, (f) 
measurements, (g) lubrication, (4) vibrations and noise, 
(4) special topics. 

Studies of Ball Motion. Johnson [54] investigated the 
motion of a sphere rolling on a plane which, in addition 
to the rolling motion, spins about an axis normal to the 
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rolling axis. The analysis showed that partial slip 
and transverse creep occur in the contact area. Johnson 
[55] also analyzed the case of a rolling sphere on a plane 
which was a tangential force in the contact area. A 
creep velocity relative to the plane was defined even 
though the sphere rolled without sliding. Jones [56] 
analyzed the ball motion in a high-speed ball bearing by 
taking into account the inertia forces and interfacial 
slippage in the contact area. Motion and friction due 
to slip can be determined from the analysis. 

Hydrodynamic Aspects of Rolling Elements. Von Hacke- 
witz [57] modified the analysis of Dérr and Kapitsa for 
the pressure and film thickness in a roller-bearing con- 
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tact. Milne, et al. [58], in observing the grease move- 
ment in roller bearings, described a rupture film at the 
trailing edge of the roller. Dunk and Hall [59] studied 
the angle of inclination and offset of the resultant force 
line between rolling disks. Crook [60] studied the 
hydrodynamic aspects of rollers, finding that the film 
thickness varies directly with velocity and inversely 
with load. Crook [61] also investigated the deforma- 
tion in rolling disks. The experiments showed an un- 
deformed pone ba layer although a transverse shift at a 
subsurface level had occurred. 

Corrosive Effects of Fatigue on Rolling Elements. Grun- 
berg and Scott [62] have shown that minute quantitics 
of moisture affect the fatigue life. Drying of oils which 
contained from 0 to 0.033 per cent moisture gave a 10 to 
60 per cent increase in the mean life. Moore and Lewis 
[63] suggested a corrosive action with the use of syn- 
thetic lubricants at elevated temperature. The oxida- 
tion products become corrosive and have been shown to 
cause wear in rolling-element bearings. 

High Temperature. In the area of high-speed, high-tem- 

rature operation, Gray [64] described evaluations us- 
ing mist, solid lubricants, throwaway systems, and Fre- 
on-12. The experimental work ranged to 1000 F. 
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Morrison, et al. [65], studied rolling-element fatigue to 
450 F. The authors found that vacuum melting does not 
reduce scatter, and the life of the tool steels is reduced at 
elevated temperature, probably as a result of lubricant 
deterioration. Sinclair [66] discussed materials and 
lubricants for instrument bearings for operation above 
300 F. Scott [67] found that iatioes life drops with 
increasing temperature. Bailey, et al. [68], described high- 
temperature operation using protective atmospheres. 
Air-hydrocarbon vapors blanketed the system while a 

olymer formation served to provide lubrication. Rag- 
eae [69] described silicone greases and their effective 
operating range. 

Fatigue Studies. Anderson and Carter [70] demonstrated 
ball-fatigue results with the effects of fiber orienta- 
tion, temperature, and dry lubricants. Jackson [71] 
investigated high-temperature steels, oxidation state of 
lubricant, and hardness on fatigue life. Carter and Ander- 


son [72] found that fatigue life is increased with increasing 
lubricant viscosity. Baughman [73] showed a fatigue 
dependence on lubricant viscosity. An — was 
made to correlate bearing fatigue life with that obtained 
in the single-element rig. 

Measurements. In the area of basic measurements, 
Drutowski [74] determined the rolling force of a ball 
between parallel plates. Elastic hysteresis accounted 
for most of the loss and the material damping capacity 
was defined. El-Sisi [75] measured the film thickness 
between rotating disks by current conduction through 
the film. MacConachie and Cameron [76] utilized the 
voltage-discharge characteristics of the lubricant to 
determine film thickness. A constant current was passed 
through the film and discharge voltage was measured. 
Emmerich [77] described methods for determining the 
preload of ball and roller bearings. Combe [78] described 
the use of radioactive techniques to determine ball-bearing 
wear. Kuhlenkamp and Staroste [79] and Asch [80] 
described testers for ball-bearing-torque determination. 
Mura and Yoshimoto [81] measured quenching stresses 
in a bearing ring by interference fringes. The method 
employed an interferometric technique to detect ring 

Lubrication. Murteza [82] studied oil-jet lubricating 
techniques and demonstrated the effects on bearing tem- 
perature and torque. Best results were obtained by 
opposing the direction of the jets to the direction of 
thrust load on the inner ring. Rounds [83, 84] gave 
criteria for lubricant and systems choice for ball-bearing 
operation. Accinelli, etal. [85], gave information on the 
lubrication of high-speed thrust ball bearings. The ball 
to race slippage was used to simulate contact tempera- 
tures and assess the frictional damage characteristics. 
O'Halloran’s [86] experimental results showed that grease 
flow occurs in shielded bearings. Irwin [87] set forth 
a guide for lubricants for instrument ball bearings. 

Vibrations and Noise. Tallian and Gustafsson [88] in- 
vestigated vibrations of rolling-element bearings. Sur- 
face imperfections were analytically treated by Fourier 
analysis and the bearing was treated as a coupled system. 
Downes [89] discussed noise reduction by the use of 
rubber mountings on the bearing outer race. 

Special Topics. Martin and Jacobs [90] discussed the 
factors affecting the operation of ball bearings in liqui- 
fied gases. Montalbano [91] described the properties 
and applicability of plastics for rolling-element bearings. 
Ortman and Green [92] analyzed the requirements for 
isoelastic conditions in ball-bearing-mounted gyro ap- 

lications. Contact angle appears to be the major 
actor. Barish, et al. [93], Johnson [94], and Bakewell 
[95] discussed the bearing problems associated with 
aircraft electrical accessory equipment. 


Friction and Wear 


By W. W. Shugarts, Jr.‘ 


LING AND Sa1BEL [96] studied the role of recrystalliza- 
tion welding in the rubbing of dry metallic surfaces. A 
derivation based on thermal considerations was shown 
to compare favorably with experience. The same au- 
thors [97], following the work of Levitskii (M. P. Lev- 
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itskii, Doklady Akad. Nauk SSSR, vol. 92, 1953), 
applied the concept of a unimolecular reaction to a more 
realistic model of the friction process. The results 
showing the dependence of the coefficient of friction on 
various parameters appear to follow qualitatively the 
experimental results of others. Courtney-Pratt and 
Eisner [98] investigated the relative tangential move- 
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ments of two bodies and the size of the area of contact 
between them when first loaded normally against each 
other and then subjected to tangential forces too small 
to cause sliding. antitative data were obtained on 
microdisplacements ore sliding. Rabinowicz [99] 
described a mechanism of loose-particle formation in 
which the particle’s elastic energy exceeded the surface 
energy at the point of attachment. The concept of a 
critical size of particle was supported by experiments up 
to 400 C with zinc on zinc. 

In a friction-measuring apparatus designed to simu- 
late bearing performance Twiss, Willson, and Sydor 
[100] tested (a) polytetrafluoroethylene reinforced 
with additives and (6) molded products of phenolic 
resins, PTFE, and fillers. The coefficient of friction was 
shown to be inversely related to the amount of PTFE 
present. The results of a few bearing tests were in- 
cluded. Vagramyan [101] described the use of the ther- 
moelectric voltage arising between dissimilar metals for 
measuring interfacial temperatures developed when 
metals slide over one another. Results were shown for 
tests of bronze and steel. Barwell [102] discussed the 
mechanism of wear and the variety of factors affecting 
its nature and magnitude. Illustrations of conditions 
prevailing in engineering applications included pitting 
arising from rolling contact, scuffing arising from slidin 
contact, fretting corrosion due to vibratory motion, an 
the effect of oxygen on friction and surface damage dur- 
ing simple sliding. He concluded that metallurgical 
structure may have a great effect in determining the 
wear resistance of materials. 

Several authors studied wear in combustion engines. 
Malschaert [103] surveyed chemical and spectrographic 
methods of determining the metallic content of lubricat- 
ing oils as a measure of wear. Pontious [104] discussed 
conventional physical and radioactive laboratory meth- 
ods used in determining wear. He demonstrated their 
applicability to specific wear problems of piston ring, 
piston pin, and valve-train wear under various opera- 
tional conditions. Three papers dealt with the use of 
the radioactive-tracer technique to study engine wear. 
Agius and Pegg [105] used a radioactive cylinder liner. 
They measured the radioactivity in the oil during a road- 
test program and were able to show appreciable differ- 
ences in wear rates for different lubricating oils and dif- 
ferent diesel fuels. Thiery [106] and Abowd [107] used 
radioactive tracers to study piston-ring wear. Abowd 
developed a technique to permit separate simultaneous 
recording of wear on the lees and the side of the ring. 
Gambill [108] evaluated the lubricity of oils in a re- 
frigeration compressor by similar radioactive techniques. 

Kingsbury [109] developed an expression and obtained 
experimental confirmation relating the friction coefh- 
cient in a boundary-lubricated sliding system to tempera- 
ture, heat of adsorption, and sliding velocity. A sim- 
ple method for measuring heat of adsorption as a function 
of temperature was also produced. Deryaguin, Karassev, 
et al. [110], demonstrated the dependence of viscosity on 
the distance from a solid surface and the effect that it 
can have in the mechanism of boundary lubrication. 
They also discussed a two-term law of friction and com- 
pared it to the single-term law of Bowden and his school. 
Birchall and Moore [111, 112] reported on investigations 
to provide data for the design of machine-tool lidpaens. 
They showed the effect of the type of surface, lubricant 
viscosity, and load on friction, stick-slip, and the onset 
of full fluid-film lubrication. Goodzeit [113] reviewed 
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the basic considerations,» s@lctting journal-bearing met- 
als with special referoncé to’ antiseizure properties. 
Coffin [114] tested a variety of materials as a thrust 
bearing using NaK, xylene, and spindle oil as lubricants. 
The results kool that bearing p ante in the micron 
range and a corresponding high load-carrying capacity 
were possible following an extreme wear-in procedure. 
Langdon [115] ieunil the theories relating to sliding 
resistance and studied the effects of material combina- 
tions, surface finish, surface contamination, lubricants, 
and hardness on sliding friction. 

Campbell and Harriden [116] investigated the effects 
of sliding velocity and surface roughness on friction and 
metal transfer using radioactive ich Milne [117] 
reported that the adhesion theory of friction originally 
suggested for metals appears to be applicable to the 
frictional behavior of a soft solid such as grease. He 
suggested that the results have implications for an under- 
standing of time-dependent effects in the friction of other 
materials. Dunk and Hall [118] presented an analysis 
and the results of experiments made to determine the 
nature of the frictional resistance between two disks in 
peripheral contact. Colwell [119] observed and meas- 
ured the behavior of lubricants at continuously varyin 
load conditions in the presence of accelerated wear <a 
a substantial change in the geometry of the Pee 
surfaces during a single test. An oil-well turbodrill 
thrust bearing was studied in the laboratory by Kol’- 
chenko and Silin [120] to reduce the abrasive wear caused 
by the circulation of hot water and mud. Tabor [121], 
in a study of friction, lubrication, and wear of synthetic 
fibers, found that the frictional behavior depends both on 
the load and the shape of the surfaces. This was explained 
in terms of the adhesion theory of friction. Using re- 
flection electron microscopy, he studied surface ——- 
resulting from the rubbing of polymeric materials. 
Experiments on the boundary lubrication of polymers 
indicated that boundary lubricants were less effective on 
polymers than on metals. Also, an account was given 
of work on the friction of yarns over cylindrical guides 
showing the importance of hydrodynamic factors and 
the role of the viscosity of the lubricant or finishin 
agent employed. Rabinowicz [122] reviewed the oft 
fects of galling, poor oil, dust, and surface cracks on the 
useful life of mechanisms. Simple equations and curves 
were given for estimating both adhesive wear and abra- 
sive wear, and examples of applications to design prob- 
lems were included. 

Allan and Chapman [123] presented design data on the 
coefficient of friction of polytetrafluoroethylene (du 
Pont’s Teflon). The variation of the coefficient with 
load, speed, and temperature was discussed in terms of 
current friction theory. Swikert and Johnson [124] 
reported on an experimental study of the wear of carbon- 
type seal materials. Bodies molded with high-graphite- 
content materials and made hard by improved methods 
“ay more acceptable friction and wear results than car- 

on made graphitic by electrographitization. The wear 
of typical carbon was only slightly affected by variations 
in hardness of a hardenable stainless steel and, within 
a limited range, variations in the roughness of ground 
surfaces of Type 347 stainless steel were not important to 
the wear of carbons. Seal [125] worked on solid-film 
lubrication with emphasis on the influence of gaseous 
adsorption and temperature. He also discussed the 
friction and wear of diamonds. Coffin [126] studied 
the behavior of synthetic sapphire sliding against fairly 
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pure metals as a function of temperature. High fric- 
tion and metal transfer occurred with the sapphire- 
nickel combination unless oxygen was excluded, while 
sapphire-gold exhibited low friction and metal transfer 
regardless of the atmosphere and temperature. Ap- 
parently resistance to oxide formation is an important 
criterion for good sliding characteristics. Tamai [127] 
also studied oxide films but with particular reference 
to their effect on electrical-contact resistance in a re- 
petitive reciprocating sliding system. He found that 
the nature of the wae A film, that is, thickness, hardness, 
or crystalline state, influences the characteristics of con- 
tact resistance. 

Four authors studied surfaces. Trillat [128] used the 
electron-diffraction technique and discussed the micro- 
——— and physicochemical aspects involved. God- 
rey [129] pointed out the applicability of the electron- 
diffraction technique to the field of lubrication research. 
He covered the theory of diffraction by crystals, specimen 
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preparation, and pattern interpretation and gave ex- 
amples of diffraction patterns from friction surfaces. 
Grunberg [130] reviewed the phenomenon of the emis- 
sion of exo-electrons from metal surfaces. He suggested 
that the emission centers are associated with nonmetal- 


lic, that is, oxidic, surface layers and that such layers 
may have considerable depth. A general review of 
surface-examination techniques was made by Barwell 
[131]. He compared the relative merits of various meth- 
ods of surface and subsurface examination as to their 
usefulness in studying changes in topography, chemical 
nature, or physical structure, with 5 and welcome 
view of this subject. 

Shotter and Tagg [132] studied the friction and wear 
of pivot bearings for meters. Friction-life curves show 
initial increase, flattening out, and then final rise, be- 
fore the increase has reached a limiting value. Feng and 
Rightmire [133] demonstrated a technique for visual 
examination of the progressive development of fretting. 
Experiments were made in three different atmospheres— 
dry air, carbon dioxide, and helium. They concluded 
that a chemical reaction such as the oxidation of a metal 
with the environment takes place when the metal is 
being, or has been, removed from a surface. Wellinger 
and Uetz [134] discussed the abrasive effects of granulated 
materials under conditions of dry or wet sliding, sus- 
pension in a liquid, and blasting. The abrasive resist- 
ance of various materials, for example, steel, white 
cast iron, smelt basalt, sintered corundum, and rubber, 
were considered. 

The Conference on Lubrication and Wear held by The 
Institution of Mechanical Engineers in London, Octo- 
ber, 1957, received the well-deserved attention of a num- 
ber of authors and publications. The Engineer [135] 
dealt with the high lights, and Scientific Lubrication 
[136] devoted an entire extra issue to condensed ver- 
sions of all the papers presented. Bowden [137] re- 
viewed the papers on ‘‘The Friccion of Solids’’; Barwell 
[138] reported on the papers on ‘‘Wear,’’ and Davies 
[139] discussed the papers on ‘Boundary Lubrication.” 


5 Complete proceedings of the conference are available from ASME. 


Automotive Lubricants 


By J. Cunningham’ 


Tue 1958 literature relating to automotive lubricants 
included many aspects of lubricating oils such as the 
characteristic requirements and performance of their 
use in varied equipment from large marine diesel engines, 
railway-traction diesel engines, heavy-duty and light 
trucks, passenger cars, and outboard motors to lawn 
mowers. 

General. Design and performance trends in passenger 
cars according to Johnson and Mortensen [140] have in- 
creased the severity of crankcase motor-oil problems with 
reference to blow-by, bearing loads, and valve trains. 
Transmission-fluid requirements, trends in rear-axle 
lubricants, chassis components, and accessories, were 
included. Similar information was extensively reviewed 
in Lubrication {141}. 

Noll [142] in efforts to improve rear-axle lubricants 
concluded from analysis of used GL-4 lubricants that the 
chemical balance of additives was disturbed after a short 
period of use. 


® Engineer, group leadez, Gulf Research and Development Company, 
Pittsburgh, Pa. 


60 /OCTOBER 1959 


Cox and Hobson [143] emphasized problems in lubri- 
cation of large low-speed diesel engines when operated 
on low-quality and residual fuels, and discussed de- 
velopment of a highly basic emulsion-type lubricant. 

Requirements of the lubricating oil and development 
of a new cylinder lubricant for large low-speed marine 
diesel engines were outlined in Lubrication [144]. 

Conover [145] discussed qualifications of outboard- 
motor oil and indicated the need for its improvement. 
Requirements were outlined in [146]. 

Current requirements and specifications of automotive- 
diesel-engine oils with reference to military specifica- 
tions Mil-L-2104A, Mil-L-9000D, and Caterpillar Trac- 
tor Company's series 2 and 3 were reviewed by Johnson 
and Lowther [147]. The performance of lubricants, 
and the role of base stock and chemical additives in 
handling contaminants and debris which may cause 
deposits and wear were included. 

Godfrey [148] reviewed translations of a number of 
recent Russian papers on lubrication and wear. Those 
on automotive i acca investigated the nature of the 
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action between lubricant additives and metals with la- 
beled atoms. Antiwear properties of lubricants were 
studied by means of a 4-ball machine and by radioactive 
techniques, and metal corrosion by lubricant using la- 
beled atoms. 

Beck [149] summarized lubrication problems of inter- 
nal-combustion engines required to operate below —35 F 
and a development program for suitable lubricants. 

Deposits and Sludge. A report on engine deposits in 
fleet tests by Schwarz and Cline [150] indicated that a 
lubricant-additive combination which functions at 
high temperatures does not necessarily prevent low- 
temperature sludge. 

Kalinowski, LaCroix, and Nejdl [151] gave the pro- 
portionate effects of the base oil, viscosity-index im- 
— detergents, and inhibitors in an automotive 
ubricant upon the formation of combustion-chamber 
deposits. 

Musselman and Albrecht [152] studied engine sludge 
as affected by oil composition in fleet tests. The authors 
concluded that the fuel, driving conditions, and the 
engine conditions were the most important criteria of 
sludge formation. 

Agius and Mulvey [153] studied sludge suspension in 
engine oils containing detergent additives. 

Additives. Every forward step in the development of 
the passenger-car engine has increased the need for 
multipurpose additives in the lubricating oil. Larson 
[154] described research on the additive mechanism of 
zinc dialkyl dithiophosphates as antioxidants, bearing- 
corrosion inhibitors, antiwear, and extreme-pressure 
agents. Scanley and Larson [155] investigated zinc 
dithiophosphates as lubricating-oil additives and their 
effect an solubility, thermal stability, antioxidant, and 
antiwear performance. Laboratory and engine results 
were in agreement. Dodgson [156] described the nature 
of such chemical additives in engine lubricants as anti- 
oxidants, corrosion inhibitors, rust inhibi- 
tors, viscosity-index improvers, and pour-point depres- 
sants. 

Bennett [157] made an interference-microscope study 
of the action of oil additives on metal surfaces. It was 
found that engine oils containing zinc dithiophosphate 
additives could increase the small-scale roughness of the 
lifter-foot surface of the valve-train mechanism. Willis 
and Ballard [158] studied detergent additives with ref- 
erence to crankcase filter performance. Ashless de- 
tergent was found most effective in minimizing filter 
plugging. Twiss, Loeser, and Wiquest [159] discussed 
the action of zinc dialkyl (Cs) dithiophosphate as an 
antiwear additive in preventing scuffing of automotive- 
valve-train components. A bench-scale cam-and-tappet 
test machine with instrumentation of proficorder radio- 
tracers, densitometer traces, electron and light-micros- 
copy were used to measure magnitude of observed ef- 
fects. 

Multigrade Lubricants. Components in the formulation 
of multigrade lubricants for both light and heavy-duty 
service were discussed by Test and Greeger [160]. Their 
use resulted in easy starting in cold weather, low cil 
consumption, reduced octane requirements, and reduced 
fuel consumption (assuming stop-and-go cold-weather 
operation). Advantages for fleet operation were one 
ou for all locations and all seasons, and lower inventory. 

Colyer and Muller [161] made field tests of six types of 
equipment in 3 million miles of heavy-duty service. 
Engine wear and oil consumption with multigrade lu- 
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bricants were equal or lower than with single-grade oils 
in similar service. Fuel economy and faster cold- 
weather starting outweighed the sdditional cost. 

Wear. Furey and Kunc [162] reported on the use of 
radioactive valve lifters in a study of valve-train wear. 
Tests also used zinc dialkyl dithiophosphate containing 
radtoactive Zn-65. They concluded that wear-control- 
ling’ ability of this additive does not depend upon the 
pregence of zinc. 

Batzold, Clarke, and Kunc [163] investigated piston- 
ring wear in a passenger car during stop-and-go operation 
with a radioactive-tracer technique. Start-up wear was 
about four times that of highway operation. 

Agius and Pegg [164] used a radioactive liner to study 
engine wear. Pontious [165] discussed conventional 
physical and radioactive laboratory methods in an in- 
vestigation of engine-wear problems affecting lubricant 
development. Groff [166] gave a résumé of research and 
tests by Ford Motor Company, Lubrizol Corporation, 
SAE, and others on che effect of composition of lubri- 
cating oils on gasoline-engine wear by corrosion, abra- 
sion, and erosion. 

Lubrizol International [167] reported that engine wear 
was considerably reduced by the use of oils treated to 
Supplement-1 level, over that with straight oil, when 
operated under sludge-forming conditions of cold start- 
ing and running. Data were obtained from extensive 
field tests on popular British passenger cars. 

Clark [168] indicated the effects of sulfur compounds 
on corrosive and abrasive wear in cylinder lubrication of 
marine diesel engines, and discussed practical methods 
of reducing wear in residual-fuel operation. Haber- 
mann [169] reported Jaboratory and ship tests using an 
emulsion-type oil with additives soluble in the base- 
stock oil. The life of cylinder liners when burnin 
boiler fuel could be increased to the level obtained wit 
diesel fuel. Boyden [170] determined that reduced 
cylinder-liner wear and substantially lower maintenance 
costs were obtained when using an emulsion-type oil in 
trial runs of two vessels. 

Kessler and Koenig [171] discussed the action of lead- 
coated pistons upon the lubricating oils of internal- 
combustion engines. Detrimental catalytic action of 
lead was not equal in all engines. Greatest action oc- 
curred in supercharged 2-stroke diesel engines. Action 
in 4-stroke Siceel engines was almost nil. In gasoline 
engines the reaction temperatures were lower, and the 
action from lead on pistons was insignificant in compari- 
son with that of lead introduced by fuels. 

Sennstrom [172] indicated that abrasion by forei 
particles from combustion air and other sources was « 
principal cause of wear, in reporting for a panel on loco- 
motive-diesel-engine maintenance. 

Kalb and Pier [173], using special nonemulsion oils 
formulated specifically for lubricating pistons and cyl- 
inders of large marine and stationary diesel engines 
when burning low-quality fuels, reported cylinder-wear 
reductions from 37 to 80 per cent less than obtained with 
a heavy-duty oil. 

Oil and Engine Tests. In an investigation of laboratory 
diesel-engine tests as a means for qualifying a lubricating 
oil for gasoline-engine service, Patterson and Waddey 
[174] concluded that superiority of oils in diesel-engine 
tests does not necessarily indicate a superior lubricant in 
a gasoline engine. Caterpillar-engine tests failed to 
predict field-test performance in gasoline engines. Oils 
that were satisfactory im fleet service with gasoline- 
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engine vehicles gave wide variations in laboratory 
diesel-engine tests. 

Miller, Hartmann, and Tantet [175] correlated data 
from 6 million miles of field tests and 800 FL-2 tests, and 
concluded that FL-2 and lead-paint tests provide a means 
for evaluating performance of gasoline-engine lubri- 
cating oil. The availability of improved additives, in 
conjunction with laboratory tests, permitted formulation 
of lubricating-oil requirements. Field tests on a gaso- 
line-engine vehicle, which had a molybdenum disulfide 
compound in the lubricating oil was operated under 
oil-starved conditions, and also without any oil were 
reported in an article [176]. 

Coon and Loeffler [177] traced the routes of crankcase- 
oil loss from an engine and determined that '/; to 2/3 
of the oil consumed was lost by way of the valve 
assembly. Viscosity and volatility of the lubricant 
were important factors. A reduction of '/; in the oil 
consumption was obtained in changing from SAE 10 to 
SAE 30 lubricant. 

The low-temperature behavior of motor lubricating 
oils was investigated by Selby [178] and by Foehr and 
Furby [179]. Selby studied the dependency of engine 
cranking speed upon the viscosity of the lubricating 
oil from +3 F to —35 F. Foehr and Furby used winter 


field studies of pour reversion to determine the stable 
pour points of engine lubricating oils. 

Spectograph and other physical and chemical tests 
on samples of crankcase oil yield information on the 
operating condition of the Pennsylvania Railroad's 
diesel engines [180], saving $500,000 annually in cost of 
replacement parts and oil changes. 

McCoy [181] considered engine construction as re- 
lated to oil filtration, oil contamination, and deteriora- 
tion for large marine and stationary engines. 

Analysis. Bernelin [182] presented a photometric 
analytical method for quantitative determination of the 
carbonaceous material in used lubricating oil from diesel- 
engine crankcases. Equipment used in spectrographic 
analysis of lubricants of railway diesel locomotives in 
Britain was described in [184]. 

Schilling, Bernelin, and Fosse [185] proposed methods 
for rapid determination of the extent to which de- 
tergent oils deteriorate while in use. 

Miscellaneous. Authors of [186, 187, 188, and 189] nd 
sented phases of the manufacture, packaging, and market- 
ing of lubricating oils. Authors of [190, 191, 192, and 
193] described new research and test facilities for the 
continued improvement and developments of automotive 
lubricants. 


Metalworking Lubrication 


By M. C. Shaw’ 


As usuaL, the greatest activity in the field of metal- 
working lubricants was concerned with cutting fluids. 
Several tests were proposed for evaluating cutting flu- 
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ids. 
surface finish, and tool temperatures. 
and Smith's [195] threading test for cutting fluids was 


Husa and Bulkley [194] based theirs on tool wear, 
Hartung, Johnson, 


based on the measurement of tapping torque. Colwell 
and Branders [196] discussed reaming-test results with 
different cutting fluids. Colwell [197] described a fric- 
tion and wear machine believed to yield data concerned 
with cutting-fluid rformance. Sudholz [198] re- 
viewed possible methods of evaluating cutting fluids. 
Daasch, et al. [199], described accelerated radioactive- 
— tests for use in evaluating the effectiveness of cutting 
fluids. 

Several papers were concerned with the selection and 
application of cutting fluids. Zylstra [200] discussed 
= types of fluids available, while Niedzwiedski [201] 


considered criteria for selection. Fluids for nonferrous 
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alloys were considered [202] and some Russian data were 
— on cutting-fluid performance [203]. Hoar [204] 
iscussed nitrite corrosion inhibitors for various types 
of lubricants including water-base cutting fluids. In- 
creased tool life resulted from spraying cutting fluids 
according to Wilcox [205], and Russian use of a high- 
pressure stream of coolant was described for a Russian 
manufacturing plant in [206]. 

Cleaning and reconditioning of used cutting oils were 
discussed by Myler [207] and Lipton and McKibben 
[208]. The cleaning of grinding fluids was similarly 
discussed by Wilson [209]. 

Dyer [210] dealt with the importance of coolants in 
belt grinding. The possibility of maintaining a more 
uniform temperature throughout the day’s production 
by heating the coolant was suggested for precision- 
grinding operations in [211]. The special importance 
of the fluid when grinding titanium alloys is discussed 
by Foote [212]. 

Lubricants for wire-drawing operations were con- 
sidered by Dah! and Lueg [213], while extrusion lubri- 
cants were described by Gardner [214]. Deep-drawin 
results with liquid oe | solid lubricants were eo 
by Coupland and Wilson [215] for both ferrous and non- 
ferrous metals. The use of glass compositions in hot 
pressing, a rolling, drawing, and extrusion in 
the USSR was described in a paper by Kovalev and Rya- 
bov [216]. 

German use of rolling oils and emulsions in the cold 
rolling of steel was treated in the papers by Lueg, Funke, 
and Dahl [217] and Billigmann and Fichtl [218]. 
Lubrication studies on rolling oils for copper alloys were 
also presented by Reynolds [219]. 
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Lubricant Properties 


By Albert A. Schwartz* 


Additives. The nature and properties of the various 
antioxidants, corrosion and rust inhibitors, detergents, 
pour-point depressants, viscosity-index improvers, and 
extreme-pressure additives used as additives for com- 
bustion-engine lubricants, hypoid-gear lubricants, and 
industrial lubricants were reviewed by Dodgson [220]. 

Davey and Edwards [221] investigated the extreme- 
esas properties of a number of monosulfides and disul- 

des in mineral oil by means of the four-ball tester. The 
results indicated that the disulfides are superior to the 
corresponding monosulfides, but that the nature of the 
groups attached to the sulfur atoms has a marked effect 
on performance. This suggests that a definite relation- 
ship exists between chemical structure and extreme- 
pressure activity. A method for determining the activity 
of sulfur-containing additives, based on the quantitative 
measurement of the corrosiveness of the additive toward 
copper, was developed by Sellei [222]. 

q e mode of action of chemically reactive additives 
was investigated by Loeser and Twiss [223], using ex- 
treme-pressure additives containing radioactive isotopes. 
They eal additive activity to be a function of con- 
centration, temperature, pressure, nature of the wear 
surface, and presence of other reactive oil additives. 

The preparation of lubricating-oil additives was in- 
vestigated by Fields [224] and by Fisch, Messina, and 
Gisser [225]. Fields synthesized a series of corrosion 
inhibitors for copper-lead bearings and silver. Fisch, 
et al., prepared rust inhibitors suitable for use in in- 
strument lubricants. 

Analysis, Testing, and Evaluation. Various instrumental 


methods of analysis and their application in the deter- 
mination of the characteristics of petroleum products 
were reviewed [226], including absorption, emission, 


mass-spectroscopic, and x-ray techniques. Bertolacini 
[227] reported on the development of an extraction- 
titration method for the determination, either singly or 
in combination, of barium, calcium, and zinc in lubri- 
cating-oil additives and blended oils. 

A method for determining the chemical constitution 
of higher ‘‘naphthenic acids’’ present in lubricating oils 
was developed by Knotnerus [228]. He suggests the 
name “‘petroleum acids’’ instead of naphthenic acids 
in view of the fact that the acids were found to be de- 
rivatives of other compounds in addition to naphthenes. 

Many new or revised standards for the testing of petro- 
leum products and lubricants were issued by ASTM [229]. 

Schrock and Starkman [230] designed and developed 
a thin-film spherical conduction apparatus for measuring 
the thermal conductivity of liquids, particularly vis- 
cous liquids such as hydrocarbon lubricants, with an 
accuracy of about 2 per cent. 

Rawson [231] described a simplified method for testing 
the shear stability of lubricating oils, involving the use 
of a fuel injector apparatus, and applied it to the inves- 
tigation of the effect of shear on viscosity-index im- 
provers. Comparative data from bench and field tests 
were presented. 

Scott [232] modified the rolling four-ball test rig for 
use at elevated temperatures and applied it to the evalua- 
tion of solid and silicone-type lubricants at 200C. The 
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four-ball E.P. tester was utilized by Paleari, Girelli, 
and Siniramed [233] to evaluate the antiseizing and re- 
covery from seizure properties of E.P. oils. 

Improved correlation between laboratory studies of 
the coking tendencies of oils in the panel coking test 
and actual service experience in jet and other engines 
was sought by Rounds [234]. Results indicated that 
better correlation might be obtained by certain changes 
in the test conditions. 

The voltage-current characteristics of thin oil films 
were investigated by Siripongse, Rogers, and Cameron 
[235]. They found that for normal oils the voltage 
drop across the film is independent of current above 
about '/, amp and that this value is independent of 
viscosity of oil and speed of moving surfaces but is 
sensitive to amount of impurity in the oil. 

Greases. Ingold and Puddington [236] measured the 
densities at 25 to 320 C of sdhepivets lithium and sodium 
soaps prepared from acids a by the oxidation of 
paraffin wax. They found only minor discontinuities 
in the density-temperature relationship as compared to 
those exhibited by the corresponding stearates. This 
was attributed to the complex nature of the soaps and 
accounts for their excellence as grease thickeners. 

A review of the fundamentals of lubricants flow was 
presented by Connors [237]. He also described an ex- 
perimental automatic-worker-type viscometer for the 
investigation of the effects of temperature, shear rate, 
shear stress, and amount of working on grease con- 
sistency. 

O'Halloran, Kolfenback, and Leland [238] described a 
dye-tracer technique for measuring the relative flow of 
the soap and oil components of greases in shielded bear- 
ings. Application to small high-speed bearings showed 
a substantial movement of the grease as an entity be- 
tween the bearing and shields. 

The behavior of a mixed soap grease under cyclic 
shear stresses resulting in cyclic deformation was re- 
ported by Forster and Kolfenbach [239], who deduced 
the distribution of relaxation times as a function of fre- 
quency. Evidence of three different types of relaxation 
mechanisms was obtained. 

Equations for calculating the flow of lubricating 
reases were developed by Criddle [240] and by Sisko 
241]. Criddle presented data on measured and calculated 
flow rates for a number of different types of greases to 

demonstrate the validity of theequation. Sisko was able 
to fit the equation to experimental flow data for other 
viscoelastic materials as well as greases. 

Criddle and Cortes [242] investigated the effect of 
tensive and compressive forces on the bleeding of a 
large number of greases. It was found that in every 
case the application of tensive stresses reduced bleeding 
and compressive forces increased bleeding. 

The various parameters affecting grease bleeding were 
studied by Calhoun [243]. Soap-type and concentration, 
oil viscosity, pressure, temperature, fiber size, structure 
and dispersion, thickness of the grease layer, and fineness 
of the supporting screen were all found to affect bleeding. 
Indications were, however, that some unknown factor 
possibly involving the micelle structure of the thick- 
ener exerts major influence in bleeding. 

The various test methods for the evaluation of oil 
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separation from greases were reviewed by Ellis [244]. 
The influence of bleeding on specific applications was 
also discussed. 

The mechanical evaluation of greases and the equip- 
ment used were discussed by Harris [245] and Barnett 
[246]. Particular emphasis was placed on the evalua- 
tion of greases for high-temperature, high-speed ap- 
plications. 

The results of high-temperature pumpability tests and 
el strengths of various greases were summarized by Magic 
247]. An attempt to correlate the flow properties of 

greases with the losses in pressure lubricating systems 
was made by Koenig, Johnson, and Baniak [248]. The 
method was ap lied to the prediction of such losses. 

Bernelin (249) reviewed the use of optical microscopy 
in the control and examination of greases and discussed 
results obtained with greases both in the course of manu- 
facturing and in actual service. 

Tourret and Baker [250] investigated the repeatability 
of leakage tests with the ASTM Wheel Bearing Test 
Rig and the compatibility of several grease mixtures. 

The properties and performance characteristics of 
several new greases were described [251], [252], and [253]. 

Radiation Studies. A number of investigators studied 
the effects of radiation on various organic fluids and lu- 
bricants. Rice [254] investigated the resistance of petro- 
leum oils, diester lubricants, polymer-thickened sili- 
cate-ester hydraulic fluids, and so forth, to gamma radia- 
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tion, using changes in viscosity, evaporation rate, and 
as evolution as criteria. The susceptibility of various 
Siudesaes to radiolytic attack was studied by Bolt and 
Carroll [255], who found that oxidation was greatly 
accelerated by radiation but that various additives, 
particularly certain selenium and iodine compounds, 
were effective in reducing radiation damage. The 
ae damage is dependent on total radiation dosage and in- 
at dependent of radiation intensity. Representative tur- 
ir bine oils and turbine-oil components were exposed to 
electron radiation and evaluated for radiation-induced 
changes in their functional characteristics by Kottcamp, 
Nejak, and Kern [256]. The effects of pile radiation 
(neutrons and gamma rays) on lubricants were studied 
by Irving [257]. The relationship between neutron 
dosage and viscosity increase, and aromatic content and 
viscosity increase were reported and the radiation sta- 
bilities of silicone and hydrocarbon oils compared. Man- 
ley, Pukkila, and Barry [258] utilized a Van de Graaf 
accelerater, Co-60, and a reactor to investigate the ef- 
fects of different types of radiation on lubricating oils. 
Static and dynamic radiation testing indicated that the 
latter is more realistic for actual performance evaluation 
of lubricants although the former is suitable for screen- 

ing purposes. 
The on of lubricants suitable for application 
| in radiation environments was undertaken by several 
investigators. Handschy, Armstrong, and Gordon [259] 


64 /OCTOBER 1959 


reported on the development of a tester for the evalua- 
tion of greases under simultaneous irradiation, oxi- 
dation, and mechanical working. Evaluation of greases 
and grease components was carried out to determine the 
oils and thickeners showing the greatest resistance to 
radiation degradation. Carroll and Bolt [260] inves- 
tigated the radiation stabilities of various fluids, poly- 
mers, and inhibitors and used this work as a basis for 
the formulation of radiation-resistant oils. 

Problems encountered in the nuclear application of 
petroleum lubricating oils and the lubrication require- 
ments were reviewed by Nailer [261]. The problems in- 
volved in testing lubricants under dynamic conditions 
in a radiation environment were reported by Clark and 
Lawrason [262]. 

Rheology. A single viscosity system for the classi- 
fication of all industrial lubricants regardless ¢° applica- 
tion was proposed by Jordan [263] and compared with 
existing systems. 

A ‘‘Slope-Index"’ system for expressing the viscosity- 
temperature characteristics applicable to all liquids and 
lubricants was proposed by Klaus, Hersh, and Pohorilla 
[264] to overcome the disadvantages of the viscosity- 
index method. 

Miller, Walsh, and Slaymaker [265] found changes in 
apparent viscosity in all of seven greases tested for 
changes in capillary-length-to-diam ratios up to 
250:1. Beyond this point little change was noted ex- 
cept for one grease which exhibited change to ratios of 
1000:1. 

The flow properties of lubricating oils under pressure 
were adie by Hahn, et al. [266]. By assuming a 
transition from Newtonian to non-Newtonian flow at 
high pressures and an increase in relaxation time with 
increasing pressures, and by introducing these concepts 
into the Ree-Eyring theory of non-Newtonian flow, a 
new flow equation was derived which was successfully 
applied to a variety of petroleum and nonpetroleum 
lubricants. Very close agreement between theoretical 
and experimental flow data was obtained. 

Solid Lubricants. Research information on solid lu- 
bricants was compiled by Johnson [267]. The theory of 
solid-film lubrication was reviewed and the possible 
applications considered. 

Some of the variables affecting the performance of 
dry-film lubricants were reported by Berry [268]. The 
falex tester was used as an evaluatory tool. 

Kay and Tingle [269] deposited thin films of poly- 
tetrafluoroethylene on metal substrates and investigated 
the lubricating properties. Tenacious films of low 
frictional characteristics and high load-carrying ca- 
pacity were prepared. 

Stupp [270] studied methods for utilizing molybdenum 
disulfide and compared that material with graphite and 
boron nitride for use in bonded coatings. 

The resistance of molybdenum disulfide to gases at 
elevated temperatures was investigated by Eckert [271] 
to obtain data on the lubricating properties at such 
temperatures. Information on the decomposition tem- 
peratures in air, =. and hydrogen-nitrogen mix- 
tures was presented. 

Bowden and Rowe [272] found that films of molyb- 
denum disulfide formed by heating molybdenum in 
hydrogen-sulfide gas or in carbon-disulfide vapor gave 
low friction at high temperatures even in vacuo. 

The frictional properties of steel subjected to various 
surface treatments and lubricated with molybdenum 
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disulfide were investigated by Milne [273]. Results 
indicated a beneficial effect from both phosphate and 
sulfide pretreatments. 

Miscellaneous. Berkey [274] reviewed the results of the 
various programs sponsored by Wright Air Develop- 
ment Center for the development of improved lubricants 
and suitable screening tests for lubricants for aircraft 
gas-turbine engines. 

A study of the properties of fluids and lubricants which 
show promise for application in the 500 to 700-F range 
was reported by Klaus and Fenske [275]. Test pro- 


cedures and techniques were described for the measure- 
ment of viscosity, lubricity, corrosion and oxidation, 


and thermal stability in the specified temperature range. 
The inadequacy of extrapolating 200 to 350-F data to 
predict 500 to 700-F performance was shown. 

Three new silicone fluids for application as high-tem- 
perature lubricants and hydraulic Auids were reported by 
Brown [276]. Data on lubricity, thermal and oxida- 
tive stability, and viscosity-temperature characteristics 
were summarized. 

The oxidation characteristics of hydrocarbon lu- 
bricating oils in the presence of alkali were investigated 
by Ingold and Puddington [277]. Alkali was found to 
increase the oxidation rate but suppress totally sludge and 
varnish formation. 
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Tue expanding requirements of missiles and 
high-performance aircraft create an urgent need for im- 
proved sources of auxiliary power. Auxiliary power 
units (APU's) must be light, compact, and reliable; . 
they must provide rapid response at high force levels, 
throughout a wide range of ambient conditions. Hy- 
draulic systems are capable of satisfying these criteria, 
but the source of secondary power constitutes a major 
problem in space-age vehicle development. 


How Much Power...For Kow Long? 
Current and anticipated future auxiliary power re- 
uirements are classified by vehicle type in Bie. 2, in- 
dicadian approximate power levels and operating periods. 
Aircraft auxiliary power systems are used for operation 
of aerodynamic control surfaces, landing gear, communi- 
cations equipment, and other related functions. Power 
requirements range from less than one horsepower to 
several thousand (for the next generation of long-range 
supersonic bombers). 
in addition to the basic aircraft requirements, missiles 
require auxiliary power for environmental control, 


By William Patterson’ guidance and trajectory control. Because of the 
Vickers, Incorporated variety of special missions, missile requirements en- 
Detroit, Mich. compass a broad span of power levels and meen 
times. Short-range or interceptor-type missiles deman 
from 2 to 10 hp for durations of 10 sec to 10 min; long- 
For aircraft and range ballistic missiles require 10 to 30 hp for one minute 
Mor ope to a half hour or more. 
missile auxiliary power, here Boost-glide vehicles, satellites, and similar spacecraft 
. are divided into two categories. Unmanned vehicles 
is a compact, self-contained, ery require low auxiliary power levels for relatively 


nas on riods of operation, while plans for manned ve- 
hickes call for 10 £0 50 hp for only 1 10hr. Anticipated 
motor driven by hot gas requirements for future manned space vehicles exceed 
100 hp for more than 10,000 hr. 
from a propellant charge 
The Hot-Gas Motor 


Fig. 1 The Vickers-type 
oe Typical prime movers for auxiliary power units include 


axial-piston, hot-gas mo- 


a battery-powered electric motors, gas turbines, and posi- 
pump for hydraulic tive-displacement motors. Only recently has considera- 
power output can be tion been given to the use of a positive-displacement 
— motor driven by hot gases from a propellant charge. As 
a prime mover, this unit combines the advantages of ; 
compact propellant energy and moderate rotating 90m 
with the inherently high efficiencies of positive-displace- 


ment machines. It offers a unit capable of providing 
satisfactory operation under the severe conditions im- 
posed by a superheated, nonlubricating working fluid. 

The hot-gas motor APU consists essentially of an 
electrically ignited hot-gas generator and an axial- 
piston motor, modified from a hydraulic motor. A 
representative Vickers-type motor is illustrated in Fig. 1. 
To provide hydraulic power output, a positive-displace- 


1 Senior Staff Engineer, Acro Hydraulics Division. 

Contributed by the Aviation Division and presented at the Aviation 
Conference, Los Angeles, Calif., March 8-12, 1959, of Taz AMERICAN 
Society or Mecuanicat Enorinegrs. Condensed from ASME Paper 
No. 59—Av-43. 
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AN POWER UNIT 


ment pump can be integrated with the motor package. 
A regulator valve can be incorporated to maintain con- 
stant gas pressure, thereby providing constant hydraulic 
89 A typical hot-gas APU circuit is diagrammed 
in Fig. 3. 

As a missile component, the hot-gas APU will furnish 
hydraulic power for flight controls and generator drives. 
An electric generator, together with a hydraulic-drive 
motor, can be integrated with the APU package. In this 
case, a constant-speed motor can be used as a generator 
drive to provide voltage and frequency regulation. 

For applications requiring short-duration peak de- 
mands, a hydraulic accumulator can be included in the 
APU package to supply the power peaks while enabling 
a reduction in component sizes and propellant weight. 


Advantages 

The basic motor design has undergone several years of 
development engineering to improve contamination 
tolerance and high-temperature capabilities. Relatively 
large ports and cylinders enable the use of almost any 
gas-generating material. As a positive-displacement 
machine, this motor offers higher efficiencies than a 
turbine, particularly at off-design points. Better specific 
fuel consumption and lower system weight can be feal- 
ized. The rotational speed of a positive-displacement 
motor closely matches the operating speeds of hydraulic 
pumps and electric generators; consequently, no gearbox 
is needed. . 

Routine servicing of the hot-gas motor is essentiglly 
the same as for its hydraulic counterpart. Recharging of 
the gas generator involves simple replacement of the 
igniter plug and propellant charge. During operation, 
control of the APU is simple and automatic. 


Mechanical Description 

As shown in Fig. 1, the axial-piston motor contains 
nine (or eleven) pistons. These are connected to the end 
of the drive shaft by ball-and-socket-type connecting 
rods. The cylinder block is synchronized with the drive 
shaft by means of a double universal coupling. he 
angle between the cylinder block and drive-shaft axes ‘is a 
matter of selection and determines the length of jthe 
piston stroke. Hot gases enter through a statiorja 
valve plate during all or — of the power stroke, depend- 
ing on the choice of a full—or partial—admission design. 
Spent gases are exhausted through the valve plate during 
the return piston stroke. 

This basic hydraulic-motor design must be modified to 
enable operation on hot propellant gases. High-wear- 
resistant metals with nearly identical properties of ther- 
mal expansion are used for the pistons and cylinder block. 
The shaft seals are omitted and a special valve plate is 
provided to withstand the severe conditions of friction 
and temperature. The motor housing is pressurized with 
hydraulic fluid, thereby minimizing internal gas leakage 
while providing lubrication for rotating parts. This 
fluid also acts as a heat sink to dissipate heat from motor 
parts exposed to the propellant gases. 
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When a hydraulic pump is integrated with the hot-gas 
motor, the two units share the same shaft, main bearings, 
and housing. Shaft seals are climinaged in both units, 
and the entire case is pressurized with hydraulic fluid. 


The Working Fluid 

The hot-gas generator consists of a steel tube for hold- 
ing the propellant charge and an igniter plug to initiate 
combustion. A rupture diaphragm is provided to prevent 
a dangerous pressure build-up in the event the outlet 
becomes clogged. The propellant is encased in an in- 
hibitor to insure uniform end-burning. 

A hot-gas regulator valve maintains constant inlet gas 
pressure. This valve consists of a poppet piston, spring, 
and seat. The poppet seat is contoured to afford self- 
cleaning action and prevent the accumulation of solid 
combustion products around the relief orifice. 

Case pressurization for the unitized hot-gas motor pump 
may be easily provided by connecting the case to the 
hydraulic pump outlet through a pressure-reducing valve. 

The gas inlet volume is small, and pressure increases 


Fig. 2. Auxiliary power requirements, by vehicle classi- 
fication. Possible sources of this secondary power are 
under intensive investigation. This paper reports on @ 


piston motor served by a propellant charge. 


rapidly; consequently, hydraulic flow is produced with 
a minimum time lag. It is possible to vary the burning 
rate with the load to best use available energy. 

Depending on the application of the hot-gas APU, there 
are three possible means of pressure regulation. 

The Gas-Regulator Type. onstant gas pressure is 
maintained by a pressure regulator in the motor inlet 
line. As the load on the hydraulic circuit is increased, 
the gas pressure tends to rise. This causes the regulator 
valve to open wider and exhaust more gas, preventing 
— increase. Conversely, a decrease in hydraulic 
oad tends to lower the gas pressure, causing the regulator 
to close and exhaust less gas. 
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_ The Hydraulic Relief-Valve System. The gas regulator 
is supplanted by a relief valve in the hydraulic load 
circuit. This valve maintains essentially constant pres- 
sure for all load flow rates, providing that slightly more 
flow is pumped than required by the maximum load de- 
mand. Operating speed remains nearly constant, and 
stalling is prevented at low load flow rates. A hydraulic 
accumulator can be utilized to supply additional fluid 
flow for short-duration load peaks. 

Pressure-Compensated Pump. Pump displacement 
is varied in response to small changes in outlet pressure. 
As the load flow demand is reduced, outlet pressure tends 
to rise; this produces a reduction in pump displacement 
and outlet flow, preventing additional pressure rise. 
An increase in load flow demand causes a slight drop 
in outlet pressure and a resultant increase in pump 
displacement and flow. 


Fig. 3 The circuit for an auxiliary power unit (APU) 
using the hot-gas, positive-displacement motor. Re- 
charging involves simple replacement of the propel- 
lant charge and igniter plug. 


Fig. 4 A recent 
experimental 
motor pump, 

showing its com 
pactness. The 

hot-gas, positive 

displacement 
motor appears to 
offer advantages 
over a turbine 
drive in terms 

of weight 
and efficiency. 
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The pressure-compensated pump provides hydraulic- 
pressure regulation for varying load flows without dis- 
sipating hydraulic power through a relief valve. If a 
propellant is used which decreases its burning rate as gas 
pressure decreases, a definite saving can be realized in gas 

enerator and propellant weight. Overheating of the 
Sodentic fluid as a consequence of excess power dissipa- 
tion is also avoided. 


The Propellant Charge 

Propellants are available in various compositions 
which give combustion-chamber pressures of 500 to 2000 
psi and temperatures of 1500 to 2500 F. For power levels 
under 10 hp and operating times of several minutes or 
less, solid propellants seem to have definite advantages in 
terms of storability, simplicity, and energy content per 
unit weight or volume. For longer operating times, 
liquid propellants offer the advantages of low specific 
fuel consumption (usually translatable into lower in- 
stalled weight and smaller space). Because most auxil- 
iary power requirements are of a varying load character, 
the liquid propellant enables better control than is 
presently possible with solid propellants. 

Use of liquid propellants carried specifically in mis- 
siles was considered. Since most of the main propul- 
sion fuels and oxidizers have extremely high burning tem- 
peratures (in the neighborhood of 3000 to 5000 F), opera- 
tion of the hot-gas motor under these conditions was 
investigated. One series of tests utilized hydrogen 
and oxygen with a reasonable degree of success. Initial 
tests were attempted burning a hydrogen-rich mixture to 
achieve a burning temperature of 2000 F. A later run 
was made with a near-stoichiometric mixture of the 
hydrogen and oxygen, resulting in estimated flame tem- 
peratures of 5000 to 5200 F. It would be fallacious to say 
that the test under these conditions was a complete 
success; nevertheless, satisfactory operation was ob- 
tained for 39 seconds. Upon disassembly, motor com- 
ponents were found to be in excellent condition. 
The test was halted because of rupture of the stainless- 
steel line connecting the combustion chamber to the 
motor inlet. 

Fig. 4 shows a recent experimental motor pump, in- 
dicating the small size of this compact, 10.8-hp unit. 
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UEC BUILDING FACTS — 18 stories high... 
263,067 sq ft, gross, and 179,885 sq ft, net, 
almost twice as much net space as in the 
present 39th Street building... auditorium to 
seat 450 people...the world’s most complete 
engineering library... the Engineering Index, 
the most comprehensive indexing and ab- 
stracting service for engineers...central serv- 
ices to avoid duplication of costs... Archi- 
tects: Shreve, Lamb & Harmon Associates... 
Structural engineers: Seeyle, Stevenson, 
Value & Knecht... Mechanical and electrical 
engineers: Jaros, Baum & Bolles...Contractor: 
Turner Construction Company. 


THE FUTURE HOME OF THESE 
ENGINEERING ORGANIZATIONS 

American Society of Civil Engineers 

American Institute of Mining, Metallurgical 
and Petroleum Engineers 

The American Society of Mechanical Engineers 
American Institute of Electrical Engineers 
American Institute of Chemical Engineers 
American Institute of Consulting Engineers 
American Institute of Industrial Engineers 
American Society of Heating Refrigerating 
and Air-Conditioning Engineers 

American Welding Society 

Illuminating Engineering Society 

Society of Women Engineers 

Engineering Index, Inc. 

Engineers’ Council for Professional Development 
Engineers Joint Council 

United Engineering Trustees, Inc. 

Welding Research Council 


UNITED ENGINEERING CENTER 


COMING! And indeed it is coming — the new United 
Engineering Center, the beautiful building as shown, 
in color, on the reverse side. 


Commencement of construction in early fall, 
1959... Completion of construction by 
March, 1961... Ready for occupancy by July, 1961... 
these are the target dates for the new building. 


The New United Engineering Center will rise and 
stand as a monument to a proud and noble 
profession. Just as its near neighbor, the United Nations 
on United Nations Plaza in New York City, 
stands as a symbol of world co-operation, the new 
United Engineering Center will stand as a symbol 
of engineering unity and co-operation in the 
United States. It will be the greatest center for engineering 
interests in the world. It will be a structure in 
which every engineer will have justifiable pride. 


There is no question that the building will be built. 
But the drive for funds cannot be allowed to slow 
down. This message reaches you at a time 
when we have just passed the three-quarter mark in our 
fund campaign. The home stretch — and victory in 
this united drive — lie in the weeks ahead. 


Now is the time for all campaign workers to make 

sure that all members of each section have at 

least been contacted. It is the time for all sections of all 
societies to strive for 100 per cent completion 
of their quotas. It is the time for those sections 
which already have reached their money goals 
to keep trying for 100 per cent membership 
contributions. 


And it is also the time for those engineers who already 
have contributed to ask themselves: “Have I done 
my part? Have I given to the best of my ability?” 
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Light-wall seamless metal tubing that can be inflated at the point of use is a thie 
first made as a simple hollow shape then flattened into ribbon form. Here -. 
tap-water pressure is used for inflation, although air pressure or mechani- 
cal means could be used. The Strubing can be made in sizes smaller than 


the lead in a pencil, or a pipe large enough for a man to walk through. 


Inflatable Metal Tubing 


ExpERIMENTAL PRODUCTION of light-wall seamless 
metal tubing that can be shipped in ribbon form and 
inflated at the point of use is being started this fall 
by Wolverine Tube Division of Calumet and Hecla, 
Inc., Allen Park, Mich. 

Point-of-use inflatability makes it possible to ship 
thin-wall tubing economically—since only the tube 
“walls’’ are shipped and not the “‘hole.’’ The process 
used in making ‘‘Struhing,’’ technically classified as cold 
rolling, is very economical. It provides a means of 
producing thin-wall round tubing of materials and in 
thicknesses either unavailable today or available only 
at a prohibitive cost. 

The methods and equipment to be used for inflating 
Strubing will probably vary with application of the 
material and its dimensions. The company’s engineers 
have used hydraulic pressure, air pressure, and mechani- 
cal means to “‘inflate’’ Strubing. The thinner the wall 
thickness, obviously, the lower the pressure required to 
inflate Strubing. In some sizes, Serching can be inflated 
simply by using tap-water pressure. 

Strubing can be made in sizes ranging from smaller 
than the lead in a pencil to a pipe large enough for a 
man to walk through. It can be made as thin walled 
as household metal foil or as thick walled as conven- 
tional pipe. It will be possible to ship Strubing in coil 
lengths of as much as 15,000 ft. 
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Techniques involved in making Strubing are reported 
to be basically very simple. The first step is to make a 
simple hollow shape by conventional techniques. This 
is then passed through a rolling mill where it is flattened 
into ribbon form. The rolling process used elongates 
the original tube by making it ditenae without chang- 
ing the ID. The more passes through the rolls, the 
thinner the Strubing. The diameter of the Strubing is 
limited only by the size of the starting piece, and the 
size of the starting piece is limited only by the capacity 
of the rolling mill used. 

Inherent in the product produced by the rolling proc- 
ess is a pair of fins or ribs on the outside which provide 
added stiffness. If desired, the fins can be removed as 
the Strubing is being formed. 

The process for making Strubing is based on patents 
and patent applications held by inventor Howard A. 
Fromson of New York City. Calumet and Hecla has 
exclusive United States and Canadian rights to their 
use. 

An entire round heating-system ductwork for a 7-room 
house can be shipped in a box the size of an orange 
crate instead of in trailer-truck loads. The Strubing 
“‘ribbon"’ might be strung through the house and then 
inflated right in place—for a major saving in time and 
effort over conventional installation methods. 

Downspouts and electrical conduit would be other 
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household uses with a commercial equivalent in sheath- 
ing for power-distribution and communications cable. 
w-cOst, corrosion-resistant inner lining for piping, 

and vessels for the chemical, petrochemical, and process 
industries could be made of a corrosion-resistant ma 
terial such as tantalum and ordinary steel. The 
Strubing would be inserted in a pipe or tank and inflated 
to provide a protective lining. 

his technique could also be used for repairing sewer 
and water mains that develop leaks. It would be 
unnecessary to rip up a street or other ground surface 
to remove and replace sections of pipe. 


Vapor-Compression Water Still 


To meet the 20-gal per day per man requirement 
for potable water and other requirements for low- 
mineral-content water, the Navy's nuclear submarine 
Skate will use heat from the reactor and an electric- 
powered auxiliary unit. While the reactor is in opera- 
tion, the ship’s steam-propulsion plant distills water at a 
rate up to 4000 gal per day. 

When the steam-still reactor is inoperative and when 
diesel operation is necessary, a compact electric-powered 
Va A tment Water Still, engineered and built by 
Select Manufacturing Company, Cambridge, Mass., 
goes into service. The unit has a 2000-gal per day 
capacity and a high ratio of distillate to power con- 
sumption. It incorporates a special compressor made 
entirely of standard Navy M bronze for durability 
and resistance to corrosion. The compressor delivers 
metered quantities of np or gas over a wide range 
of pressure and no internal seal or lubrication is required. 

wo figure-cight impellers rotate in opposite directions 
and a wide-face herringbone timing gear and antifriction 
bearing insure long life and quiet operation at rated 
efficiency. 

The Badger unit, which is driven by a 440-volt, 
3-phase, 60-cycle electric motor yields about one part of 
distillate to 1'/2 parts of sea water pumped into the 
plant. 

Distillate is pumped to three kinds of storage tanks. 
From one of these, it is blown by air to taps that serve as 
outlets for the ship’s hotel uses. From the reserve 
feed tanks, it is vacuum ee to condensers for 
steam-plant make-up. From charging water tanks, it 
is pumped to the main coolant system and outlets used 
for filling batteries. 


Acompact 
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Automatic Monitoring of Railroads 


TELEVISION MONITORING of freight trains traveling 
at high speed becomes Fag a with the Videograph 
Electrostatic Printer. is is a high-speed duplicator 
based on television principles developed by Stanford 
Research Institute, Menlo Park, Calif., for the A. B. 
Dick Company at the request of the New York Central 
Systems. In place of an image on a screen, the Video- 
graph produces a permanent printed record of what the 
television camera sees. 

For train make-up and routing it is necessary to record 
the number and type of each car in a train. At present 
this is usually done manually, then telegraphed or 
telephoned to the next freight-yard switch point. 
Closed-circuit television is also used for this purpose, 
but the numbers still must be recorded by hand, and 
the train must move slowly to prevent blurring. 

Under the new system a railroad yardmaster will 
receive a picture of each train en route to the freight 
yard many hours before the incoming cars actually 
arrive. 

When a train approaches, floodlights positioned 
beside the tracks at an outlying station will turn on, 
and the camera will record the image of the cars as they 
pass. The picture will be transmitted by coaxial cable 
or microwave relay to the printing equipment at the 


Future Power Market 


Every five years since 1944, Westinghouse Electric 
Corporation has held a Future Power Market Forum 
which takes a conservative look (judging by perform- 
ance in relation to previous estimates) at the power 
market for the future, the factors which will influence it, 
and the engineering developments required to meet it. 

Predictions indicate that the installed electrical ca- 
pacity required in 10 years will be 295 million kw (pre- 
sent 145.9 million kw). The industrial market will 
require 667 billion kwhr, the commercial 216.8 billion 
kwhr, and the residential 408 billion kwhr. 

Contributing Factors. © Some of the many factors con- 
tributing to the anticipated increase for industry, aside 
from substantial population growth, are: (¢) Bene- 
ficiation of taconite which requires about 70 kwhr per 
ton of finished material; () sintering which requires 
25 to 27'/2 kwhr per ton of sinter; (¢) the steady increase 
in the use of electricity for materials handling, auto- 
mation, and other requirements in manufacturing auto- 
mobiles—-900 kwhr per car in 1949, 1500 kwhr per car 
today, and 2000 kwhr per car by 1963; (d@) numerical 
control of machine tools—17 billion kwhr today, 23 
billion kwhr by 1963, and 28 billion kwhr by 1968; 
(e) chemical-industry requirements—59 billion kwhr 
now, 81 billion kwhr in 1963, and 139 billion kwhr in 
1968. 

During the next decade $500 billion will be spent on 
new commercial construction for sales and office struc- 
tures using increasingly higher levels of illumination 
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Freight trains are automatically recorded by television with the aid of flood- 
lights as the train passes an outlying station at high speed. The image is 
transmitted by coaxial cable or microwave relay to an electrostatic printer 


which produces a continuous permanent paper-tape image. 


freight yard where the signal will deposit electrical 
charges on a continuous paper tape. These charges 
correspond to the dark areas of the image. The tape is 
then dusted with black powder, which clings to the 
charged portions of the tape. This is heated and per- 
manently pressed into the paper. 


and display lighting. Existing structures will be main- 
tained and modernized at a cost of $250 billion during 
the same period. Integrated shopping centers, not onl 
in suburban areas, but on the scale of saaleiple-block 
developments in central-city areas with surface traffic 
replaced by underground servicing, access, and parking 
will play a spectacular part in the development of the 
commercial-power market. 

The total electric home—electrically heated and cooled 
as well as lighted, with electrically prepared meals, and 
with a plentiful supply of electrically operated enter- 
tainment deviees—is an industry goal that is coming 
closer to realization and will influence the residential- 
power market. 

Engineering to Meet the Needs. Greater efficiency in all 
phases of the power industry will be required to meet 
these demands. Automatic dispatching is already in 
operation in a few spots and a wholly automated power 
plant was recently installed. 

Westinghouse, in a joint study with Public Service 
Electric and Gas Company, has set up a mathematical 
model of that N. J. utility's system. Using Monte Carlo 
techniques for the random events involved, and high- 
speed Tigital-compune calculation, 20 years of system 
operation are compressed into less than 20 minutes and 
the computer prints out a whole expansion program 
showing when additions will be needed and takes the 
guesswork out of financial planning. 

Extra-high voltages, above 250 kv, will effect econo- 
mies in the transportation costs with single-circuit 
capabilities of a million kw reducing the number of 
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The same Videograph equipment, currently in the 
laboratory-prototype aaa also be used to transmit 
printed material such as way-bills throughout an entire 
railroad network. The system is extremely rapid—it 
can duplicate and print out 17,000 elite typewriter 
characters per sec. 


circuits required over limited rights of way. Long- 
distance-transmission range is improving to the point 
where it will be possible to take advantage of the shift- 
ing demand peaks which follow the sun across the con- 
tinent. 

Generating Efficiency. Where it took 1.5 lb of coal per 
kwhr to generate electricity in the 1920's, it takes only 
0.65 lb now and this may be at the point of diminishing 
returns except for new metals developments, and com- 
binations with other types of power generation. Com- 
bined gas-steam cycles will use combustion gases from 
the fuel both to generate steam and to drive a gas tur- 
bine for higher Sconal efficiencies if fly-ash-separation 
— can be solved. Thermoelectric 
rom the heat in a gas-turbine exhaust may 
auxiliary possibility. 

Other Equipment. Inner cooling has made possible 
larger generators. Transformers, too, have gone from 
60,000 kva in a weight of 500,000 Ib to 300,000 kva in 
the same weight—a fivefold increase. Fluorocarbon- 
vapor cooling will make possible further reductions. 
Distribution transformers have gone from 50 kva, the 
largest possible for pole mp ee in 1928, to 100 kva in 
1944, 250 kva now, and a probable 333 kva in the future. 
Breakers have increased in kva rating 10 times. 

One of the most spectacular claims in the atomic- 

wer field is that the company is now fully prepared to 

evelop, design, and construct a 330,000-kw plant that 
will produce power at costs competitive with fossil 
fuel in the higher-fuel-cost areas of the country and be 
ready for operation in four years! 


another 
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Automated Quality Control 


A system that automatically accumulates, records, 
and prints deviations in the quality of tinplate coils 
has been developed by Airborne Instruments Laboratory, 
AIL, a division of Cutler-Hammer, Inc., Mineola, N. Y. 

One of the systems has been sold to Inland Steel Com- 
pany and has been so designed by AIL that: (a) It makes 
use of the existing sensing stations at Inland Steel, and 
(6) automatically records—either on a printed ticket, 
or punched paper — the extent of the deviations in 
the predetermined characteristics of every coil of tin- 
plate manufactured in a production run. 

The coil data-accumulation system consists of a visual 
inspection station, a main cabinet, and an output cab- 
inet—together with interconnections to existing sensing 
gages on the electrotinning line. 

When a coil is entered into the line, the operator sets 
the knobs on the manual-input cabinet to indicate the 
date, turn, crew, coil order number, temper, base weight, 
line operation, and strip width. Large in-line numbers 
located above each group of knobs help the operator 
to adjust the knobs for the correct numerical settings. 
These numbers are converted into typewriter code signals 
by switching circuits. Numbers representing the time 
are generated by a clock in the cabinet and are also 
converted into typewriter code. The typewriter-code 
signals are then transmitted to the electric typewriter 
in the output cabinet which records all information re- 
ceived from the manual-input cabinet on a preprinted 
form. 

The visual-inspection station is located at the end of 
the tinning line near the shear. Defect buttons on the 
control panel of the station correspond to the types of 
visual defects that may be present in the strip. When 
the inspector observes a defect in a strip passing by the 
inspection station, he presses the button on the panel 
corresponding to that defect, and holds the button down 
until the re de is no longer observed in the strip. A 
lamp located above each defect button lights during the 
time that the defect button is depressed. 

The main cabinet is located near the shear at the out- 
put end of the electrotinning line. It contains three 
independent computers for maximum reliability, a 
comparing circuit, and a trouble indicator. Each of the 
computers in the cabinet is completely enclosed in a 
dustproof cabinet; a number of external test points 
are provided for operational checks. 

The output cabinet is located near the shear at the 
output end of the electrotinning line. It contains 
a typewriter in the top section of the cabinet and a spare 
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typewriter (in a sealed package) in the lower section 
of the cabinet. Dust shields are provided to protect 
the operating parts of the typewriter. 

A coil-profile data-accumulating system is provided 
giving a printed record of the location of all defects in 
10-ft increments. 


Gas-Turbine Blast-Furnace Blower 


Tue first blast-furnace-blowing gas turbine has had 
its final tests at the Westinghouse steam division plant 
in Lester, Pa. The system, which will supply 125,000 
cfm of air to blast furnaces at U. S. Steel's South Chicago 
Works, represents more than seven years of research to 
determine the advantages over conventional methods. 
The gas-turbine system is not only lower in initial cost, 
requires less space, and uses practically no water, but 
should have lower operating and maintenance costs. 

A boiler is not required in its auxiliary equipment since 
the blast-furnace gas is burned directly in the gas turbine. 
The connected axial compressor supplies air ats to the 
blast furnace and to the combustion system of the gas 
turbine. 


Self-Leveling Buildings 


Wuenever the radar facilities being installed in two 
five-story buildings on the Greenland icecap tilt out of 
level, a push of a Sassen will put things back on an even 
keel. Not only will the 32 14-ft-high jackscrews which 
support each building, keep it level, but they will main- 
tain a 15-ft clearance above the icecap in spite of varying 
accumulations of snow and changes in temperature. 

Each of the jackscrews made by Standard Pressed 
Steel Company, Jenkintown, Pa., for Perfecting Service 
Company, Charlotte,.N. C.—the designers and manu- 
facturers of the lifting and leveling system—can sustain 
a load of more than 800 tons. Each weighs 1000 Ib and 
will withstand a straight pull of 1,600,000 Ib, or 90,000 

si. 
, The studs were machined out of heat-treated ASTM 
_ (4340-type) alloy-steel bar. Lift nuts were made 
rom bronze-aluminum-manganese castings. Some of 
the studs were precision threaded for as much as seven 
consecutive feet. 

The two DEW-Line stations are being built by Peter 
Kiewit Sons’ Company of New York City for the Army’s 
Corps of Engineers. 


Self-leveling five-story buildings will be built 
on the Greenland icecap to provide accom- 
modation for accumulations of snow 
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Nuclear Briefs 
> “Strange” Particle’s Existence Proved 

Puotocrapus exhibiting the presence of ‘‘strange’’ 

articles of antimatter call antilambdas have 

taken in the new 6-ft bubble chamber at the Uni- 

versity of California's Lawrence Radiation Laboratory. 

.The new subnuclear unit is the third particle of anti- 
matter to be created and discovered with the great 
Bevatron. Earlier ones are the antiproton (discovered 
in 1955) and the antineutron (1956). 


> Nuclear Seaplane 

The Navy has awarded a $127,000 contract to the 
Martin Company, Baltimore, Md., for the study of air- 
frame designs for a nuclear-powered antisubmarine- 
warfare seaplane with turboprop engines. 

Marriage of a nuclear reactor with a_ turboprop 
engine would greatly improve the range and endurance 
of seaplanes, and the contract is part of an over-all 
program, aimed at putting a nuclear seaplane in the air 
“by 1964,”’ on which the Navy spent $12.4 million for 
the fiscal years 1955-1959. 

Martin's design studies will concentrate primary 
attention on propulsion work under way elsewhere on 
development of an indirect-cycle engine. The Navy 
considers this more suited to nuclear seaplanes in the 
60 to 100-mw range than the direct-air-cycle engine. 

Among the fundamental drawbacks of the direct air 
cycle is the divided rather than unit shield which 
exposes all of the equipment to radiation. Heavy 
shielding around the reactor in the Martin design 
would minimize the exposure of crew and equipment to 
radiation. 


> Zero-Gradient Proton Synchrotron 

The Atomic Energy Commission has broken ground 
on its new $29-million Zero-Gradient Proton Synchro- 
tron at the Argonne National Laboratory, Lemont, Ill. 
The doughnut-shaped particle accelerator will produce 
12.5 Bev and will be used to study the properties of 
fundamental particles and the behavior of the so-called 
““strange’’ particles. 


> Miniaturizing Particle Accelerators 

A new machine, named “‘Megatron”’ by its developers, 
will make possible the study of new principles of high- 
speed acceleration of charged particles—electrons, pro- 
tons, or charged nuclei. 

Megatron is short for ‘‘mega-gauss betatron.’’ Elec- 
trons and protons are speeded up simultaneously by 
magnetic induction in a rapidly changing high magnetic 
field. The electrons attain an energy of 150 million 
volts in five millionths of a second. 

These principles may make possible the construction of 
accelerators of very high energy but small physical. size. 
Ultimately, a machine comparable to the 2-mile-long 
accelerator currently being developed at Stanford Uni- 
versity, may occupy only the area of a regular desk, yet 
provide the extremely penetrating radiation with which 
the internal structure of the atom can be studied. 

The megatron was conceived by David Finkelstein 
early in 1957, was developed further by him while at 
Brookhaven National Laboratory and at Geneva. It 
is being constructed in the Physics Laboratory of Stevens 
Institute of Technolgy under joint supervision with 
Kenneth C. Rogers, another member of the Physics 
Department staff. 
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Thermal-Breeder-Reactor Program 

The Atomic Energy Commission has inititaed a long- 
range program at Oak Ridge National Laboratory to 
peor effective thermal-breeder reactors which would 
make full use of the latent energy in thorium. 

In the initial loading of the thorium-uranium cycle, 
thorium is inserted in a reactor, fueled with either U-235 
or U-233. The chain reaction is sustained by the ura- 
nium while the thorium is converted to new U-233. This 
is then available to replace the fissionable material used 
during the reactor’s operation. More fissionable ma- 
terial is produced than is consumed. 

The new program has as its objective the develop- 
ment of a thermal-breeder reactor capable of converting 
thorium to fissionable-fuel material at a doubling time 
of not more than 25 years. This would mean that a 
reactor would produce enough excess fissionable material 
in that time to start up a second similar reactor. 

Because all three flaid-fuel reactors previously under 
development for the AEC were found by a special task 
force of engineers and scientists to be potentially capable 
of development as breeder reactors, the new thermal- 
breeder program may include one or more of these con- 
cepts. These are the aqueous-homogencous, molten- 
salt, and liquid-metal-fueled reactor projects. Brook- 
haven National Laboratory and the Babcock & Wilcox 
Company were developing the Liquid-Metal-Fueled Re- 
actor and Oak Ridge National Laboratory was working 
on the other two. 


> Small AEC Pressurized-Water Plant 

The AEC is designing a small-sized pressurized-water 
reactor to be completed by May, 1962. Co-operatives 
and public-power organizations are invited to partici- 
pate by providing, as a minimum, the site, the conven- 
tional turbogenerating facilities, and certain other 
services. If no satisfactory proposal for participation 
is received, the AEC will consider constructing the 
plant on its own site and at its own expense. 

A significant contribution to achievement of economi- 
cal electric power in a small-sized plant will be the major 
objective. The pressurized-water concept was selected 
because of the advanced state of the technology and be- 
cause no plant of this type is currently being con- 
structed in this size range. 

The proposed plant would generate about 60,000 tkw 
and 16,500 ekw. A superheater which would increase 
electrical capacity to 22,000 kw could be included at the 
option of the participants. 


>» Advanced Epithermal Thorium Reactor 

A 360,000-kw Advanced Epithermal Thorium Reac- 
tor, AETR, in which sodium would be used as a coolant, 
thorium-uranium alloy as fuel, and beryllium or graph- 
ite as a moderator is being investigated by Atomics 
International. The study is being made for Southwest 
Atomic Energy Associates, a group of 15 investor-owned 
electric companies in seven states extending from Mis- 
souri to Texas. 

The AETR is regarded as a natural evolution of the 
Sodium Graphite Reactor, a concept which has been 
under intensive investigation by Atomics International 
for a number of years. The AETR now in the critical- 
assembly stage offers substantial promise as an economic 
heat source = large-sized power plants because of more 
efficient utilization of nuclear fuel and high-temperature, 
low-pressure operation due to the coolant. 
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The 50,000-ekw direct-cycle forced-circula- 
tion boiling-water nuclear power plant to 
be built in Michigan 


New Boiling-Water Nuclear Plant 


CoNSUMERS POWER COMPANY will build a 50,000-ckw, 
direct-cycle forced-circulation, boiling-water nuclear 
wad plant at Big Rock Point, Mich., on the Lake 

ichigan shore of the northern part of the lower 
peninsula. 

In the forced-circulation system which will be capa- 
ble of operating at 1000 to 1450 psi, water at near- 
saturation temperature will be pumped into the reactor 
vessel, flow upward through four 14-in. risers to the 
separate steam drum. After passing through mechanical 
steam separators, the steam will flow directly to the 
turbine. An emergency heat-exchanger system will 
condense reactor steam in case of a scram when the tur- 
bine and condenser are unavailable as the heat sink. 

The high-specific-power, high-power-density plant, 
to be in operation in 1962, will have as its end result the 
capability of constructing single-unit plants of 200,000 
to 300,000-kw capacity at capital costs in the range of 
$225 to $250 perkw. This represents an extension of the 
upper practical rating of about 100,000 kw and a re- 
duction of about $100 per kw in capital costs. 

The $30 million estimated cost of the proposed plant 
and related facilities is $10 million more than the cost 
of a similar-capacity conventional plant. The extra 
cost will be charged off as research-and-development ex- 
ogy until 1973. The company may apply to the AEC 
or limited research-and-development assistance and 
waiver of nuclear-fuel-use charge. 

It is planned to increase the plant’s capacity over a 
4'/s-yr period from 50,000 to 75,000 kw through tech- 
nical improvements, particularly in reactor core and 
fuel design. Initially the fuel will be slightly enriched 
zircaloy-clad uranium pellets. 

General Electric will furnish the nuclear portion of the 
project. The Bechtel Corporation, San Francisco, 
Calif., will be prime contractor. Commonwealth As- 
sociates, Inc., Jackson, Mich., will provide certain en- 
gineering services. 

Consumers Power Company's participation with 
Detroit Edison and other utilities in the Boric Fermi 


Nuclear Power Plant at Laguna Beach, Mich., will be 
unaffected. 
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Smaller Reactor-Containment Shells 


Tue $15 to $35 per kw cost of the large cylindrical or 
spherical reactor-containment shell, used to house the 
reactor and associated equipment in a nuclear power 
station, is a major item in the total construction cost of 
these plants. Tests now being conducted by Sargent & 
Lundy, Chicago, Ill., may lead to important changes in 
design. 

The company has felt for a long time that the size 
of containment shells could be reduced if provisions 
were made to quickly mix any escaping high-pressure 
boiling water with cold water thus preventing the large 
pressure build-up which would normally occur. 

Test equipment consists of a 32-ft-high and 14-ft-diam 
vessel buried underground in a vertical position and ca- 
sere of withstanding an internal pressure of 100 psi. 

nside this vessel, which represents the containment 

shell, is a 23-ft-long, 3'/,-ft-diam, heavily insulated 
steel drum used to represent the reactor. It holds 182 
cu ft or 9000 lb of boiling water at a pressure of 600 psi. 

Large diaphragms located at various places on the 
drum can be ruptured by a remote-controlled triggering 
device to simulate a rupture in the reactor system. 

Cold water is contained in the bottom of the outer 
vessel and also at varying levels alongside the simulated 
reactor. Upon rupture of the diaphragm the complete 
content of the simulated reactor is discharged into the 
containment vessel in from 2 to 5 sec and is immediately 
mixed with cold water. 


Modularizing the Steam Turbine 


ADVANCE DEVELOPMENT Of large steam-turbine com- 
ponents is being used by Westinghouse to permit better 
manufacturing reliability and to pave the way for greater 
engineering research according to an article by H. R. 
Reese, Mem. ASME, manager, Advance Design Section, 
Large Turbine Engineering at the Philadelphia, Pa., 
plant, which appears in the July, 1959, Westinghouse 
Engineer. 

Turbine arrangements have been analyzed into the 
basic elements that make up 3600-rpm and 3600/1800-rpm 
machines to illustrate the duplication of basic elements. 
The system would replace the traditional ‘‘custom engi- 
necring’’ for each specific application. Seven basic 3600- 
rpm pre-engineered machine components can be assem- 
bled in almost any combination for inlet steam conditions 
up to 2400 psig 1050 F with reheat to 1000 F. Machines 
of increased rating are produced by adding pressure and 
temperature front ends to the multiplicity of elements 
that made up the three basic arrangements. 

In turbine arrangements, the same basic elements often 
are repeated in various combinations. In establishing 
a line of basic elements, there are these major considera- 
tions: (4) Range of steam conditions; (4) range of tur- 
bine ratings; and (c) turbine arrangements in which the 
elements will be used. 

Evaluation of the requirements collectively shows 
that duplicate sets of major castings, including outer 
and inner cylinders, nozzle chambers, and gland cases 
can be used. A single composite spindle forging can act 
as a back-up for any one of anumber of units. The manu- 
facturing advantages of this situation are obvious, mak- 
ing possible shorter and more reliable delivery schedules. 

An example of an element that has been given the 
full treatment is the high-pressure turbine element. This 
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3600 RPM Turbine Elements 


| |e 


SUPER PRESSURE VERY-HIGH PRESSURE 


TANDEM COMPOUND DOUBLE FLOW 


HIGH-INTERMEDIATE 
PRESSURE 


INTERMEDIATE-LOW 
PRESSURE 


INTERMEDIATE 
PRESSURE 


LOW PRESSURE 


TANDEM COMPOUND TRIPLE FLOW 


TANDEM COMPOUND QUADRUPLE FLOW 


CROSS COMPOUND QUADRUPLE FLOW 


CROSS COMPOUND SEXTUPLE FLOW 


CROSS COMPOUND OCTUPLE FLOW 


1800 RPM Elements 


CA 


INTERMEDIATE PRESSURE 


LOW PRESSURE 


LARGE LOW PRESSURE 


CROSS COMPOUND DOUBLE FLOW 


TRIPLE SHAFT CROSS COMPOUND QUADRUPLE FLOW 


TRIPLE SHAFT CROSS COMPOUND OCTUPLE FLOW 


The 3600-rpm turbine elements illustrated in the top row can be arranged as shown in the following three 
rows, or combined with the three 1800-rpm elements shown in the center to make 3600/1800-rpm arrange- 
ments in the Westinghouse system for modularizing the steam turbine 


element has been designed for a range of steam conditions 
from 1800 psig, 1000 F, to 2400 psig, 1050 F, for use in 
turbines rated from 175 mw through 325 mw. The 
element can be used in tandem-compound triple-flow, 
tandem and cross-compound quadruple-flow, and cross- 
compound double-flow 3600/1800-rpm arrangements. 

The consideration given to this high-pressure element 
is typical. This same philosophy is being applied to all 
basic elements. The 3600-rpm low-pressure turbine 
provides a temendous potential for duplication. De- 
signs for these elements are nearing completion. They 
are not an adaptation of existing elements to form an 
integrated line of low-pressure turbines, but represent 
a new design based on the latest advancements. Air- 
flow-model studies have been carried out in the develop- 
ment laboratory to support the program. These ex- 
perimental studies have been directed at all portions of 
the turbine through which steam flows. Such portions 
include entrances to the turbine casings, where a transi- 
tion from pipe flow to an annular flow occurs, and the 
exhaust hood. 

As a result of progress made in mechanical and thermo- 
dynamic design programs, turbine designers have been 
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able to proceed with design layouts of 3600-rpm turbine 
elements using a new 28-in. last-row blade. Designers 
plan to adapt the 28-in. low-pressure elements to an 
entire line of turbines. This is a simple substitution for 
the tandem-compound, double and quadruple-flow units. 
However, each turbine arrangement must be given com- 
plete design analysis to determine its feasibility. For 
example, the higher ratings associated with the 28-in. 
end make questionable eis a mechanical-adequacy 
standpoint) the practicality of building the isacemiadiony 
= low-pressure element used in the triple-ex- 

aust turbine. The particular element is currently 
under study. 

Such associated components as throttle valves, steam 
chests, interceptor valves, oil reservoirs, pedestals, and 
control systems can be pre-engineered in the same fashion 
as the turbine elements. For example, a study of throt- 
tle-valve and steam-chest sizes for reheat turbines rang- 
ing up to 325 mw revealed that only four sizes were 
mai f By holding dimensions of all the major parts 
fixed, the throttle-valve and steam-chest body 
can be prestocked, providing a continuous flow of back- 
up forgings for critica] parts. 
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Electrospark Machining 


Durinc the past decade a new class of machine tools 
has evolved which uses electric sparks to machine metal 
(see: ‘‘Electrospark Machining,’’ by C. R. Alden, 
MecHANICAL ENGINEERING, September, 1953, pp. 701- 
705; ‘‘New Metalworking Machine,’’ December, 1951, 
p. 1007). 

High-energy sparks pepper the surface at frequencies 
from 10,000 to 250,000 times a second. Each spark is 
an individual machining operation which makes a 
crater 1/1000 in. or less across, and about a third as deep. 
Where each spark hits it ejects a tiny molten glob of 
metal and vaporizes some more. Sparks are propagated 
across a gap of about 1/1000 in. between an electrode 
and the workpiece. The gap is usually bathed with an 
insulating fluid (dielectric) which helps control the 
spark and washes away the debris ejected from the 
crater. 

One of the critical problems in electrospark machining 
has been to develop equipment that will remove metal at 
reasonable speed and at the same time produce fine sur- 
faces. Two basic types of d-c electrical circuits have 
been adapted to the purpose. One is the r-c (resistance 
and capacitance) type. The other is the pulse type 
which operates at a frequency about 10 times that of the 
first. 

The pulse type has been used in a new Elektrojet line 
of 33 electrical-discharge machine tools recently in- 
troduced by Cincinnati Milling Machine Company and 
——— designed to solve problems in the areas of 
close tolerances, economical electrodes, big cavities, 
and in general dependability. The 33 modularized 
tools are built up principally jn only 16 basic units— 
two bases, two slides, ae workheads, four base-tank 
units, and four power supplies. 

The Elecktrojet line is designed to produce bottom 
corner radii as small as 0.002 in. and bottom corner radii 
of 0.008 in. at regular production speeds are routine. 
Experimentally, a hole 0.00003 in. out of round had been 
produced on one of these machines. Large die cavities 
are being sunk with dimensional accuracy of + 0.005 in. 
from the desired form. On smaller applications + 
0.001-in. accuracy is typical. 

The upper limit of cavity size has been raised considera- 
bly by techniques for making inexpensive large elec- 
trodes and by development of heavy-duty but precise 
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When piercing 
or diesinking 

is performed 

onan Elektro- 
| jet, both part 
and electrode 
are hidden 

in an oil bath 


machines capable of maintaining the necessary 0.001-in. 
—_ gap with large electrodes, while holding 10-psi 
ielectric flow pressure through the gap. Cavities of 
50 cu in. are now being machined by Cincinnati Elek- 
trojet, at metal-removal rates of as much as 0.016 to 
0.018 cu in. per min. Die blocks up to 18 in. thick can 
be handled by the large Elektrojet diesinking machine. 


Rail-Air Facilities 


A new form of short-haul transportation in which 
VTOL aircraft would use railroad rights-of-way and 
equipment has been proposed by Edward G. Vanderlip, 
President of eau Air and Marine Corp., Radnor, Pa. 

“The urgent problem of passenger transportation be- 
tween cities less than 500 miles apart and from center 
city to jet air terminals requires a radically new > 
proach,”’ Mr. Vanderlip said. ‘“The conventional heli- 
copter partially answers this need, but is economically 
limited in range.” 

Using Vanguard's proposed Model 18 *‘fan-in-wing”’ 
VTOL airplane as a basis, Mr. Vanderlip explained 
studies which indicate that the 40-passenger craft could 
operate over railroad routes at a cost of 3¢ per seat mile 
compared to about 20¢ per seat mile for helicopters. 
Landing facilities would be provided at regular railroad 
terminals in center-city locations by converting present 
structures or building new over-track platforms. 

The railroads would provide all necessary communica- 
tions, utilizing much of their present equipment. The 
VTOL planes would follow the railroad rights-of-way 
on which navigation facilities such as radar reflectors 
and beacons would be installed, and would normally 
remain at an altitude of less than 3000 ft to avoid inter- 
ference with standard commercial flights. In extremely 
turbulent air the planes could use higher altitude, 
shifting to Federal Aviation Agency-controlled flights. 

Conceding that there are many political and economic 
problems to be solved before such a transportation system 
could be inaugurated, Mr. Vanderlip said that he has al- 
ready discussed his proposal with representatives of some 
major railroads pon that joint preliminary studies have 
been in progress for several months. He foresees tre- 
mendous savings in the system and navigational re- 
quirements for low-level short-haul operations over 
the next decade if the present rail network can be em- 
ployed by VTOL operators. 
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Industrial Jet Power 


A NEw concePr in the industrial-gas-turbine field is the 
result of a joint effort by the Cooper-Bessemer Corpora- 
tion and Pratt & Whitney Aircraft. A modified Pratt 
& Whitney Aircraft J-57 jet engine will drive a Cooper- 
Bessemer-designed gas turbine, thus converting the jet’s 
massive thrust into commercially usable horsepower. 
An experimental prototype is under construction at the 
Mount Vernon, Ghio, plant of Cooper-Bessemer. 

By modification of the J-57—power plant for jet com- 
mercial fleets and advanced military aircraft—hot com- 
pressed gases that normally provide enormous thrust 
will be harnessed by the gas turbine for conversion into 
rotative horsepower. 

Initially the new gas-turbine engine will be coupled to 
a centrifugal compressor to pump natural gas through 
cross-country pipeline systems. The J-57, which nor- 
mally burns conventional jet fuels, was converted to burn 
natural gas taken directly from the main pipeline on 
which the unit is pumping gas. 

According to Re L. Boyer, Mem. ASME, Cooper- 
Bessemer vice-president and director of engineering, who 
originally conceived the possibilities of this undertaking, 
“It can be anticipated that this experimental project will 
result in great operating economies compared with any 

as turbine now in use, particularly in the area of instal- 
whe and maintenancecosts. The first turbine,a 10,500- 
hp unit, is now under construction and will be ready for 
field installation early in 1960. 

‘While the initial intent for the new stationary-power 
concept is gas-transmission service, the development is 
already opening up new possibilities for lower cost power 
on such applications as chemical and petrochemical 
processing.’ 


Living in Outer Space 


Tue psychological and physiological stresses on men 
in space will be tested in the world’s smallest efficiency 
cere space capsule being built by Minneapolis- 

oneywell to simulate living conditions on a trip into 
outer space. The space-cabin simulator is being designed 
for research use by the Department of Astroecology of the 
Air Force School of Aviation Medicine at Brooks Air 
Force Base, Texas. 

The capsule is designed for occupancy by two astro- 
nauts for a period of 30 days, and is an elliptical steel 
tank 8 ft high and 12 ft long. Ingeniously condensed 
within these confines are most of the comforts of home 
and a complex maze of scientific equipment. 

Air Force personnel selected for the first — 
simulated space flight will find their space home equippe 
with comfortable executive-type chairs, a bed, sanitary 
facilities, food, and cooking facilities. 

Every effort has been made to simulate the isolation of 
space. The space men will be unable to see out of their 
capsule. Atmospheric noise and disturbance will be 
superimposed on their radio circuits—their only means of 
communication. Any part of the cabin that might re- 
mind an occupant that he is still on the ground has been 
carefully disguised or obscured. The closed-circuit 
television cameras used to keep the occupants under 
constant observation will be concealed behind the con- 
trol panel and will peer through inconspicuous openings. 
Observation ports on the side of the cabin contain one- 
way glass which is opaque from the inside. 
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The door of the capsule contains an airlock so that 
biological specimens can be passed out without apprecia- 
bly changing pressurization and without direct contact 
between the astronauts and the research scientists. 

Pure breathing air is furnished by a complex system of 
controls which automatically — in oxygen when 


needed, reduces carbon dioxide through the use of chemi- 
cal absorption beds, pumps in nitrogen if required, and 
catalytically filters carbon monoxide. 

To permit astronauts to smoke, the system includes a 
high-voltage electrostatic filter to ionize and trap dust 
and smoke particles. Heating and cooling elements 
provide temperature control and a humidity device can 
pull moisture from the air and store it along with the 
water supply 

Atmospheric controls for the cabin are designed so 
that either the occupants or researchers at the outside 
instrumentation and recording console can vary the 
pressurization, oxygen, carbon dioxide, temperature, 
or humidity. Final control is in the hands of outside 
monitors. Cabin pressurization, for example, can be 
varied over the range of sea level to 28,000 ft. 

The space travelers will be allotted two quarts of 
water and 3000 calories of food daily. This will be 
nonperishable, so no refrigeration is required. A heat- 
7 will be provided to warm up soup and coffee. 

hey will have 2 cu ft of space, about the size of an 
overnight bag, to store their clothes and about 2 cu ft 
of storage space for personal belongings. 

The subjects will be able to tell whether it is night 
or day only by clocks. Simulated flight conditions and 
problems will be presented to them on a television screen, 
to be solved with the controls on their panel. 

Describing conditions in the space-cabin simulator, 
Lt. Col. George R. Steinkamp, chief of the Division of 
Space Medicine’s Department of Astroecology, said: 
‘The men who enter the cabin will be completely sealed 
off from the world to which they have grown so ac- 
customed. Time will weigh heavily on their minds, 
and boredom will become their constant companion. 
The familiar day-night cycle they live by will be lost. 
Though they will be able to fom | erect and move about 


a bit in the cabin, they will still be greatly cramped. 
Thirty days can be a very long time.”’ 


The 
occupants 
of a simulated 
space cabin 
will be 
completely 
isolated from 
their surroundings 
for 30 days 
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Reliability Engineering 


A 40 per CENT increase in percentage yield of high-per- 
formance miniaturized relays and a drop to 5 per cent in 
the over-all rejection rate have been achieved by Allied 
Control Company, Inc., with more rigid procedures in 
purchasing, storing, eaters. and assembly. 

These results have been achieved at the same time that 
the relays have been reduced to one sixth of their 1945 
size and one twelfth of their former weight. Shock re- 
sistance has been upped 10 times from 10 to 100g and 
resistance to acceleration six times from 10 to 60g. Stand- 
ard operating ambient temperature, formerly —40 to 
+75 C is now —65 to +125 C. Frequency vibration 
range, formerly 10 to 55 cps, is now 10 to 3000 cps and in- 
tensity has increased as much as 300 per cent. Hermeti- 
cally sealed relays, that 15 years ago were subjected to a 
simple leakage test by submergence in hot water, are now 
ee ag by a mass spectrometer which will detect a 
leakage as small as 0.0000004 cu cm per sec. 

Military specifications are so rigid, particularly for 
missile and aircraft applications, that 100 per cent in- 
spection is employed not only for all electrical charac- 
teristics of the completed relays, but for critical compo- 
nents and parts as well. The test sequence used for sta- 
bility tests is cumulative, each relay being subjected to 
all “7 the environments it is expected to encounter in the 
field. 

Current trends in relay design are in the direction of 
further miniaturization, incremental spacing of termi- 
nals, adaptability to printed circuits and automation. 
Development programs are proceeding to push operating- 
temperature limits to 300 C and beyond. Most recently, 
radiation resistance has been included among the require- 
ments in the selection of materials for relays with a high 
order of reliability. 


Roller-Bearing Expansion Adjustment 


APPROXIMATELY 14,000 specially designed, prelubri- 
cated, sealed, antifriction roller bearings provide a unique 
solution to a thermal-expansion problem in a water- 
jacketed hot-sulfur line 50 ft below the surface of the 
Gulf of Mexico. Expansion joints are not feasible in a 
buried casing. Furthermore, curvatures resulting from 
variations in the level of the Gulf floor and from the fact 
that it is impossible to adhere to a straight line in 
dredging-and-laying operations 50 ft below the surface 
of the water imposed loads which made bearings de- 
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Roller bearings accommodate thermal expansion and provide for easy insertion 
or withdrawal of a water-jacketed hot-sulfur line 50 ft below the surface of the 
Gulf of Mexico to bring sulfur to the mainland from an offshore well - 


sirable. T. E. Cushing, Mem. ASME, of the Orange 
Roller Bearing Company, Orange, N. J., designed the 
installation. 

The support points are at 19'/,-ft centers for the entire 
7-mile pipeline which is part of a $30-million Grand Isle 
mining project of the Freeport Sulphur Company located 
that distance offshore on a platform (MgcHanicat En- 
GINEERING, September, 1958, p. 78). 

The bearings separate the 6-in-OD liquid-sulfur line 
from the 7°/s-in-OD hot-water-jacket line which has a 
14-in. outer casing. There are eight roller bearings at 
each support point, located two in tandem at 90-deg 
circumferential positions. The weight is 80 lb per run- 
ning foot or 1560 lb per support point. 

Each roller bearing is enclosed on five sides by a drawn 
steel cup, the brim of which conforms with and is welded 
to the surface of the semicircular plate, through which 
it projects. Two plates are welded together to form a 
tight band around the insulation for transferring load 
from the pipeline to the rollers. 

The bearing assembly consists of a hardened and 
ground pin, rolls, an outer race or roller, and two side 
plates which contact sealing rings seated in the sides of 
the outer race. The bearing is prelubricated by Socony- 
Mobil No. TR10 grease with moly, which was selected 
for its high film strength and resistance to oxidation at 
the service temperature. The bearing has a dynamic-load 
rating of 6000 Ib, and an aircraft static-load rating of 
24,100 Ib, both calculated by AFBMA methods. 

Loads do not necessarily act in the same direction and 
would combine vectorily. The combined load would 
be resisted by two rollers in tandem, or by four rollers at 
45-deg positions, except for crossing a casing bell-and- 
spigot joint, at which only half as many rollers would 
carry the load. The roller and cup mountings are sturdily 
designed for resisting any twisting action that might 
develop during application or removal. 

Available space limited the roller diameter to 1/4 in. 
and the crown radius of the roller was established at 6'/, 
in., which is 6 per cent less than the casing inside radius. 
For a maximum roller load of 3000 lb, the maximum 
stress in the center of the contact area between the roller 
and the casing, as determined by the Hertz method for 
curved surfaces in contact, is 182,000 psi. 

The bearings also facilitate the insertion or removal 
of the pipe from the surrounding hot-water pipe, and a 
static load of considerable magnitude can be imposed on 
a bearing roller as a result of the prestressing given to 
the casing and inner pipelines. 
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High-speed semiautomatic gun drill reduces drill runout 
to an average of 0.002 in. per ft of hole depth for a 4/is- 
in-diam hole 


Semiautomatic Gun Drill 


A seMi1AuToMatic gun drill tg by the Griscom- 
Russell Company, Massillon, Ohio, has solved a trouble- 
some drill-runout problem and has given unexpected 
dividends in new cost-cutting production techniques. 
Not only was the accuracy of holes increased but sec- 
ondary finishing operations were eliminated. 

Maximum runout with the new machines is 0.006 in. 
per ft of hole depth as compared to as much as 0.075 in. 

rt ft for a °/s-in. hole with conventional twist drills. 

ole size is held to within 0.001 in. and surface finishes 
of 15 microin. on a single pass are produced. 

The semiautomatic machines at the Lahr Machine and 
Tool Corporation, Toledo, Ohio, were designed spe- 
cifically for drilling holes in tube sheets of high-pressure 
feedwater heaters. 

Two basic types of gun drill are used—a core or 
trepanning type, and a center-cut type. Both operate 
at unusually high speeds and low feeds to reduce axial 
thrust and curb deflections. Horizontal drilling sim- 
plifies chip removal. The h-p, filtered-coolant system 
which ejects chips through the open V in the drill 
shank, also removes heat and lubricates wear pads that 
guide the drill. 

Outboard bearings are used to support the drill at 
the work face. Manual controls position the drill to 
within 0.003 in. and automatically lock it in place by 
hydraulic means. Preset feeds and speeds control the 
forward motion through an automatic cycle that ends 
with automatic retraction of the drill. Any pattern of 
holes is drilled within a 6-ft square by moving the 
drill head and supporting column. 

Two years of production experience at Griscom- 
Russell indicate that the average runout with the new 
machines is less than 0.002 in. per ft of hole depth for a 
8/,-in-diam hole. Conventional twist drills had pre- 
viously averaged about 0.030 in. per ft with peaks of 
0.075 in. per ft on similar production. Surface finishes 
are held to 15 microin. 

It is possible to drill through multiple-layered stacks 
of thinner tube sheets and tube-support plates. 

Better alignment is produced “4 tube holes in baffles, 
a plates, and tube sheets in the manufacture of 
heat exchangers. 
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Installing heating elements with metal hangers driven 
into the insulating refractories of an atmosphere 
hardening furnace 


Insulating Refractories 


INSULATING REFRACTORIES play an important part 
in Lindberg Steel Treating Company's new gantry-type 
controlled-atmosphere hardening furnace with atmos- 

here quench at the Melrose Park plant near Chicago, 
ll. The furnace is electrically heated, has five control 
zones, operates between 250 and 2050 F, and rolls on 
wheels along tracks that straddle a large pit. It is 
both and bottom-quenching. The 


pit, which is 19 ft wide X 28 ft deep X 55 ft long, houses 
the loading station, atmosphere-quench tank, salt- 


quench tank, and water-wash tank. A 6000-cu-ft 
per-hr endothermic gas generator oe atmosphere 
gas to the hardening furnace. The hardening furnace 
and associated equipment can accommodate a loading 
fixture with an effective work load of 80 in. in diam X 
288 in. in length. 

Insulating fire brick is used to help keep temperatures 
constant by reducing heat loss. The rick used is 
Armstrong Cork Company's type A-25 which has a 
maximum hot-face temperature of 2500 F. A-25 has a 
modulus of rupture of 110 psi, compressive strength of 
225 psi, pyrometer cone equivalent is 29, and the corre- 
sponding softening point 3018 F. 

The brick is formulated to balance insulating efficiency 
with high strength. Selected refractory clays blended 
with particles of carefully graded burnout material are 
used. When the bricks are fired, the burnout is con- 
sumed, leaving in the brick structure the scientifically 
sized air spaces that give these bricks their high in- 
sulating 

Close control of combustion when the bricks are 
fired eliminates internal strains and gives the bricks a 
uniform structure throughout. The high strength that 
results greatly lengthens the life of the bricks. They 
withstand mechanical abuse, offer great resistance to 
wear and to erosion by high-velocity gases and flame 
impingement, have good load-bearing properties, and 
permit sound wall construction. 

They resist spalling, and the wo ame dust-free 
surface allows mortar to key securely for a strong bond. 
At 1200-F mean temperature, A-25 Insulating Fire 
Bricks have conductivity of 2.4 Btu per sq ft-hr-deg F 
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Big Chip. A 6*/;-in-long chip 
made with a 3-in. high-speed 
steel twist drill, driven at 
0.100-in. feed in mild steel 
by a Giddings & Lewis 
redesigned Chipmaster radial drill 


te 


1 Hydrofoil Landing Craft. Retractable hydrofoils permit an 
adapted amphibious landing craft to skim along above the water at 
speeds up to 50 mph or travel on land. Ordinary amphibious craft 
travels at 6 mph in water. The ‘Flying Duck’’ developed by Avco 
Corporation's Lycoming Division is powered with an 860-hp Lycom- 
ing T 53 aircraft gas turbine. The three hydrofoils—two forward, 
one at rear—begin to lift the vehicle out of the water when speed 
reaches 5mph. Itis well out at 13 mph, and 4 ft above the surface 
in full ‘‘flight."". An automatic pilot senses waves ahead and con- 
trols the foils to maintain level high-speed flight in seas with 4-ft 
waves. It can negotiate rough seas as well, and among many 
other applications can be launched from a ‘‘mother’’ ship 100 miles 
at sea to make a beachhead in 2 hr. 


2 Mobile Missile. A launching car developed by ACF Industries, 
Inc., and American Machine & Foundry Company would permit 
launching of intermediate-range and intercontinental ballistic mis- 
siles from any point on the '/,-million-mile U. S. railroad network. 

3 Controllable-Pitch Propeller. A new type of balanced-load 
controllable-pitch propeller in diameters up to 28 ft, patented by 
Baldwin-Lima-Hamilton Corporation, is adaptable to commercial 
vessels. The reversible 4-blade 9-ft-9-in-diam prototype, shown 
here, has been declassified after a 2-yr test. 


4 Giant Positioner. A positioner with a capacity of 200,000 Ib at 
24-in. center of gravity and 24-in. eccentricity made by Worthington 
Corporation is being used by Bucyrus Erie in producing large steam 
shovels. 

5 Wing Attachment. Fuselage diameter has been narrowed 12 
in., weight cut substantially, and fuselage space saved by using a 
high-strength closed-die aluminum forging. Rather than extend 
the bulky wing structure through the plane, wings of the Lockheed 
Jet Star are bolted directly to five of these forgings at their juncture 
with the fuselage skin. 


6 Flame-Cutting Table. Widely spaced cast-iron cones dissipate 
the heat of gas-torch flame cutting and provide air space between 
the plate and table. The high cost of repairing or replacing tables 
is eliminated. Cleveland Crane & Engineering Company, Wick- 
liffe, Ohio, makes them in standard sizes which can be fastened 
together to obtain larger areas. 
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Mass-Produced Transistors. 
Directly usable germanium 
dendrites—thin, flat, continuous 
strips—are now grown at 
Westinghouse laboratories. 
Semiconductor devices can be 
constructed directly on the 
surface, cut apart, and 
encapsulated. Eventually this 
can be done automatically 
at high speed and with 
high reliability. 
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EUROPEAN SURVEY 


European 


Correspondent 


Automatic Injection Molding Machine 


One of the most prominent exhibits at the recent 
International Plastics Exhibition held in London, Eng- 
land, was the AP2CO injection molding machine of R. H. 
Windsor Ltd., Chessington, Surrey, which was shown 
there for the first time. Capable of taking molds up to 
51 in. X 33'/, in., and of applying a locking force of 800 
tons, it has maximum shot ratings ranging from 107 oz 
with polyethylene to 153 oz with cellulose acetate, and a 
plasticizing capacity (based on the continuous rating of 
the preplasticizing unit) of 350 lb/hr with polystyrene. 
The diam of the injection plunger is 4 in., the stroke is 
17 in. (at a speed of 325 in./min), and the total load on 
the plunger is 157,100 lb. The time for a complete in- 
jection stroke is 3sec. The four tie bars, of 6'/2-in. diam, 
are spaced at 40-in. centers vertically and horizontally. 
Molds can be accommodated with a minimum combined 
thickness of 12 in. and a maximum of 32 in. The maxi- 
mum daylight is 68 in. A vertical mold adjustment of 


Automatic injection molding machine, AP200, 
is capable of molding articles 

R. H. Windsor Ltd., 
is the manufacturer. 


up to 124 oz in polystyrene. 


20 in. is provided and is effected hydraulically. The 
total heating capacity is 36 kw. There are three pumps, 
all of the Vickers-Armstrongs V. S. G. type, two de- 
livering 96 gal/min at 2000 psi (combined) and the third 
16 gal/min at 3000 psi. The over-all dimensions are 28 
ft X 5 ft 4 in., and the machine weighs approximately 
36 tons. It is fitted with 
*‘Autoplas’’ preplasticizer. 
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the makers’ twin-screw : 


New Works and Research Center for Utility 


Tue English Electric Company have chosen a historic 
site for the new Atomic Research Center, designed to 
serve the English Electric-Babcock & Wilcox—Taylor 
Woodrow consortium which is engaged at present in 
constructing the 500-mw nuclear power plant at Hinkley 
Point, England; for this new establishment, which was 
declared open on July 24 by Lord Mills, the British Minis- 
ter of Power, has grown out of and around the small works 
at Whetstone, near Leicester, originally occupied in 1942 
by Power Jets (R. and D.) Ltd., the organization created 
to continue and extend the initial development work of 
Sir Frank Whittle on jet propulsion of aircraft. Many of 
the early turbojet engines for wartime high-speed air- 
craft were made there. The English Electric athe 
are now concentrating there the divisions for gas turbines 
and small steam turbines. Manufacture of gas turbines is 
partly carried out at the Company's works at Rugby and 
elsewhere according to the size of the plant and the fa- 
cilities consequently required—two sets recently installed 
at the Royal Aircraft Establishment at Bedford are of 
20,000 kw each and are the largest yet put into service in 
the United Kingdom. The small steam turbine section 
of the Steam Turbine Division (that is, the part which is 
at Whetstone) deals with the design, dovdcineme. and 
production of small geared units up to 5000 kw and 
covers the complete field of condensing, back-pressure 
and pass-out turbines for industrial purposes. 

The Mechanical Engineering Laboratories which Lord 
Mills inaugurated cover some 37,000 sq ft and are laid 
out to undertake long-term research and development 
work for a number of the product divisions of the Com- 
pany and also to deal with sponsored research on spe- 
cialized subjects. The work carried on falls into the four 
main groups of mechanics of solids, mechanics of fluids, 
heat, and mathematics. Features of the equipment of 
particular note are the graphite machine shop, a pit 85 
ft deep for testing charging machines for reactors, the 
toxic laboratories for experimental work with uranium 
and beryllium, and the range of computers. 

Prominent among the guests at the opening was Dr. 
Louis Werner, representative in the U. K. of the United 
States Atomic Energy Commission. Also present at the 
official opening were: J. V. Dunworth, P. W. Mummery, 
and H. S. Arms, leading executives of the English Elec- 
tric Company, Atomic Power Division. 


Correspondence with Mr. Petree should be addressed to 36 Mayfield 
Road, Sutton, Surrey, England. 
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Diesel-Electrics for British Railways 


Britisn Railways are now bringing into service a new 
class of diesel-electric locomotives for main-line express 
trains. Designed for a maximum speed of 90 mph, they 
are fitted with Sulzer ‘‘twin'’ four-stroke diesel engines 
having 12 cylinders arranged side by side in two rows of 
six, each bank of six cylinders having its own crankshaft 
driving onto a common output shaft through straight 
spur gearing. The number of these locomotives on order 
is 147 and all are being built in the shops of British Rail- 
ways at Crewe and Derby. The diesel engines for the 
first batch of ten are being supplied by Sulzer Brothers, of 
Winterthur, Switzerland, but the engines for the remain- 
ing 137 are being built under license by Vickers-Arm- 
strongs (Engineers) Ltd., at Barrow-in-Furness, England. 


Diesel-electric 
locomotive 
performance 
characteristic. 
Engine has 
power output 
of 2300 hp 
at 750 rpm. 


Tractive Effort ibs 


British 

Railways new class of 
diesel-electric 
locomotive is one 

of 147 on order 

for main-line express 
service. Trains 

have maximum 
speed of 90 mph. 


The locomotives have the 1-C-C-1 wheel arrangement 
and weigh rather more than 138 tons in working order, 
giving an axle loading of 19 tons 2 cwt. The maximum 
tractive effort is 70,000 lb, and they can exert a con- 
tinuous tractive effort of 41,000 lb at 16'/2 mph. The 


driving wheels have a diam of 3 ft 9 in. The over-all 


length of the locomotive is 67 ft 11 in., and they can work 
round curves of a minimum radius of 330 ft. 
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The Sulzer engine fitted has a power output of 2300 hp 
at 750 rpm and drives a ten-pole self-ventilated generator 
of 1531 kw continuous rating at 1080 rpm through a 
step-up gear. The Crompton-Parkinson generator is 
coupled to the synchronizing pinion of the diesel engine 
and is mounted on an extension of the engine framing. 
The six traction motors are series-wound and force-venti- 
lated by two motor-driven blowers, cach supplying 
6750 cfm to three motors. The motors are axle-hung 
and have a continuous rating of 305 hp at 440 amp and 
580 v. 

The brake equipment also is of Swiss design, being of 
the Oerlikon type, but is manufactured in Manchester, 
England, by Davies & Metcalfe Ltd. Brake blocks are 
fitted on both sides of each driving wheel, and each 


Sulzer 
four-stroke 
diesel-engine 
drives a ten-pole 
self-ventilated 
Crompton 
Parkinson 
generator 

of 1531 kw 
continuous 
rating at 
1080 rpm 


Cross section of 
Sulzer 

12 LDA28 engine. 
Twelve 

cylinders are 
arranged 

side by side 

in two rows 

of six. 


block bas its own individual brake cylinder. This 

take system is of the pressure type, but an automatic 
vacuum brake is also fitted and the control of this op- 
erates the vacuum brakes on the train. The air brake on 
the locomotive is automatically applied in proportion to, 
and in synchronism with, the vacuum brake on the train, 
and is released in proportion to the vacuum in the 


train pipe. 
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Machine Design 


Pressure-Actuated Cylindrical Dia- 
phragm Seals. .59—SA-1...By C. Y. Neou, 
University of Bridgeport, Bridgeport, 
Conn. 1959 ASME Semi-Annual Meeting 
paper (multilithographed; available to 
April 1, 1960). 


Control valves for regulating flow of 
fluid should provide tight sealing against 
leakage or loss of pressure when fully 
closed on the one hand, and noninterfered 
opening and closing on the other. For 
large-size pipelines, wind and water tun- 
nels, and so on, butterfly valves with 
rubber-lined seats are often employed for 
their simplicity and compactness. While 
providing tight sealing, a rubber-lined 
butterfly valve requires an unusually 
large, often unpredictable, operating 
torque for seating and unseating. In 
addition, rubber and plastics cannot stand 
high temperatures and are subject to 
various chemical corrosion and oxida- 
tion. 

To meet the two seemingly conflicting 
demands of tight closure and noninter- 
fered operation, a  pressure-actuated 
movable metallic sealing seat may be used 
in place of a fixed elastic seat. A thin- 
walled cylindrical sealing band is butt- 
welded peripherally onto the inside of 
a valve body. Introduction of com- 
pressed air or any other fluid under pres- 
sure through a hole in the valve body 
into a small recess or pressure chamber 
between the valve body and the sealing 
band causes the latter to expand inwardly 
until it firmly closes the clearance be- 
tween the band and the edge of the valve 
disk in the fully closed position. The 
flexible seal not only provides an adjusta- 
ble snug-fit closure in a wide range of 
temperature variations, thus permitting 
ample tolerance in manufacturing, but 
also serves as a relief valve giving a vent 
to any excessive pressure rise in the line 
after the valve is closed and sealed. 

Among numerous materials suitable 
for making the sealing band, nickel 
alloys, such as Inconel-X, are among the 
most popular, mainly because of their 
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unusually high strength and elasticity 
at all temperatures—subzero to 1500 F 
or higher—excellent resistance to chemi- 
cal corrosion and oxidation, and lowcreep 
rate under high stress at high tempera- 
ture. Although a metal-to-metal seal is 
normally not bubble-tight, the sealing 
edge of the disk is usually fitted with 
bronze, stainless-steel inserts, chrome- 
plated, or glass-coated when the valve 
handles fluid under high pressure at ex- 
tremely high (to 2000 F) or low tempera- 
ture (to —400 F) or a highly corrosive 
fluid; otherwise rubber or plastic inserts 
may be used to make better sealing con- 
tact between the band and the edge of the 
disk. 

The presence of a moving band between 
the valve body and the valve disk neces- 
sarily demands a relocation of the valve 
shaft and its bearings. Instead of running 
diametrically through the valve disk in 
its plane, the shaft is inclined out of the 
plane of the valve disk and supported 
in offset bearings clear of the sealing 
band. Asa wider band demands a larger 
angle of inclination of the shaft, resulting 
in more protrusion of the shaft into the 
flow area in wide-open position, a short 
band is always preferred if it can seal the 
clearance with a reasonably low actua- 
tion pressure and without causing damag- 
ing stresses in it. 

Analytic formulas and charts are de- 
veloped for the rational designing of the 
thin-walled metallic cylindrical shell or 
band welded peripherally onto the inside 
of a valve body. 


Dynamic Analysis of a Cylindrical Cam.. 
59—SA-3...By R. J. Fanelia, Assoc. Mem. 
ASME, Armour Research Foundation, 
Illinois Institute of Technology, Chicago, 
lil. 1959 ASME Semi-Annual Meeting 
paper (multilithographed; available to 
April 1, 1960). 


Cylindrical or drum cams have been 
used extensively in machinery in the past, 
second in popularity only to the radial- 
disk cam. Improved machining tech- 
niques and the ever-increasing use of 


automatic machinery have warranted the 
even wider use of cylindrical cams. 

This type of cam finds use where linear 
motion is required from a power source 
having simple rotary motion. This paper 
develops the dynamic force and torque 
relationships for a cylindrical cam and 
its associated follower. 

The cylindrical cam configuration con- 
sists of a driven rotor in which the cam 
follower is restrained to travel in the 
longitudinal track in the rotor. Sur- 
rounding the rotor and cam follower is 
the cam path cut within a stationary 
cylinder. This type of cam finds use as a 
pickup and delivery mechanism; i.e., it 
may be the mechanism used to feed 
another machine. Parts are picked up by 
the follower and driven forward to a 
second station where they are delivered. 
The follower then returns to repeat the 
pickup-delivery cycle. The more com- 
mon cylindrical cam utilizes a rotating 
cam with a translating follower. 

Mechanism operation is considered 
with the rotor at constant velocity and 
also, alternatively, with the rotor under- 
going acceleration. It is shown that, 
for operation at constant velocity, the 
use of the equations for torque and cam 
normal force is well ordered. However, 
with the rotor accelerating, the procedure 
used in obtaining a solution to a particu- 
lar problem is even more dependent upon 
the physical parameters involved. 

Slight modification of this analysis will 
allow its use for a translational cam in 
which the cam follower slides in a 
straight slot in a body undergoing trans- 
lation while the foilower roller is within 
a cam path cut in a fixed flat plate. 

Dynamic force and torque relationships 
are developed for a cam follower re- 
strained within a moving rotor and ac- 
tuated by a cylindrical cam. Mechanism 
operation is considered with the rotor 
having a constant angular velocity and 
also undergoing angular acceleration. 
The method used to find torques and cam 
loads for actual problems is outlined and 
an example is given. 
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A Mechanical Time-Delay Device Sensi- 
tive to Centrifugal Fields. .59—SA-3... 
By J. R. Baumgarten, Purdue University, 
Lafayette, Ind.; R. Cohen, Assoc. Mem. 
ASME, Whirlpool Corporation Research 
Laboratory, St. Joseph, Mich.; and A. S. 
Hall, Jr., Mem. ASME, Purdue University, 
Lafayette, Ind. 1959 ASME Semi-Annual 
Meeting paper (in type; to be published 
in Trans. ASME—J. Engng. for Indus.; 
available to April 1, 1960). 


Time-delay devices have wide usage in 
industrial and military applications. 
The most common device used in timing 
events in a mechanical or electrical system 
is an electronic time-delay circuit. There 
are applications in the control field where 
electrical power is either not availablé 
or must be used for other purposes. 
Mechanical power is usually available 
in industrial applications in the form of 
shaft power and is often available in 
missile and other ballistic applications 
in the form of a rotating casing. In 
addition to the unavailability of electric 
power, a mechanical device may be 
chosen over the electrical device because 
of the possibility that a particular design 
will be less expensive, easier to fabricate, 
and more rugged and reliable than the 
corresponding electrical one. 

This paper presents a device which does 
not require electrical power. This device 
derives its power from a centrifugal field. 


Static and Dynamic Behavior of Flexible 
Torsional Couplings With Nonlinear 
Characteristics. .59—SA-8...By A. Seireg, 
The Falk Corporation, Milwaukee, Wis. 
1959 ASME Semi-Annual Meeting paper 
eens available to April 1, 
1960). 


Flexible couplings are frequently used 
in mechanical drives to improve the dy- 
namic qualities of the system and to 
provide protection against hazardous 
transients or high vibratory stresses. 
The most important characteristics of a 
flexible coupling are the elastic constant 
and damping capacity. These character- 
istics may be linear or deviate from linear- 
ity according to the coupling design and 
range of load application. The elastic 
properties are linear when the rate of 
change of torque with respect to twist 
is constant. The damping is considered 
linear if it is of viscous nature. 

The basic advantage of a flexible cou- 
pling is the ability to provide the maxi- 
mum possible elasticity under a certain 
load within a limited space. Further- 
more, it should be able to withstand some 
momentary increase in load without fail- 
ure. Couplings with nonlinear elastic 
characteristics satisfy these requirements 
because they can be designed with rela- 
tively low stiffness under normal loads 
and with simultaneously increasing stiff- 
ness and strength under increasing loads. 
This characteristic is very desirable for a 
shock-absorbing element. 
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Dynamic systems having components 
with nonlinear characteristics are difficult 
to analyze. The problem can be sim- 
plified considerably -by using equivalent 
linear factors to replace’ the nonlinear 
coefficients for a particular range of opera- 
tion. It is due to the work of Rauscher, 
Den Hartog, K. Klotter, and others in 
this field that approximate solutions 
could be obtained for nonlinear systems 
which are sufficiently accurate for many 
purposes. 

The load-deflection relationship for a 
flexible coupling is usually defined by an 
experimental hysteresis loop rather than 
a simple mathematical curve. It is of 
interest to provide a procedure by which 
the dynamic performance of the coupling 
under various cycles of load can be pre- 
dicted from these hysteresis loops. 

A Falk Steelflex coupling is studied in 
this paper. The elastic member is a con- 
tinuous steel grid supported by curved 
teeth on both hubs. The characteristics 
of the coupling are determined by the 
construction details of the grid member 
and the hub teeth. The coupling is 
packed with grease and is contained in a 
sealed floating cover. 


The Automobile Engine as a Dynamic 
Vibration Absorber. .59—SA-10...By J. A. 
Carison, Teletype Corporation, Chicago, 
iil. 1959 ASME Semi-Annual Meeting 
paper (multilithographed; available to 
April 1, 1960). 


In all fields of engineering, modern 
computational techniques have extended 
the usefulness of mathematical analysis 
in design. This paper presents an ex- 
ample of how an analytical study can 
solve a design problem and clarify the 
behavior of a complicated mechanical 
system. 

It is shown that the automobile-engine 
mass on its flexible mountings can be used 
as a dynamic vibration absorber to reduce 
shake of the vehicle frame caused by a 
mode of vibration of the car wheels on 
the tires known as wheel bounce. The 
conclusion is reached that the same 
analytical techniques could be used to 
study the absorption of other modes of 
vibration by the engine, as well as many 
other vibration problems in vehicles. 


Flow Parameters in Hydrostatic Lubrica- 
tion for Several Bearing Shapes..59— 
SA-61...By S. Raynor, Mem. ASME, and 
A. Charnes, Northwestern University, 
Evanston, Ill. 1959 ASME Semi-Annual 
Meeting paper (multilithographed; to 
be published in Trans. ASME—J. Engng. 
for Indus.; available to April 1, 1960) 


Hydrostatic lubrication is the main- 
tenance of an oil film between two 
stationary surfaces by pressure produced 
by an external pump. It differs from 
hydrodynamic lubrication where the oil 


36-in. W. S. Rockwell butterfly vaive having 
inclined valve shaft ‘‘A" clear of sealing 
band (59—SA-1) 


Schematic drawing of reciprocating follower 
surrounded by a cylindrical cam (59—SA-3) 


Steelflex coupling whose elastic member is a 
continuous steel grid supported by curved 
teeth on both hubs (59—SA-8) 
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film is produced by the relative motion 
of two surfaces. 

Hydrostatic lubrication gives con- 
siderable reduction of friction and wear, 
and is of practical importance in applica- 
tions when the motion is too slow to pro- 
duce hydrodynamic lubrication, as in the 
starting of heavy rotating machinery such 
as turbines, motor-generators, synchro- 
condensers. Hydrostatic lubrication is 
used also in reversal of reciprocating 
motion, as in pistons, crossheads, and 
the like. Elementary theory permits 
computation of the total load-carrying 
capacity, the flow rate of oil, pressure 
and velocity distribution for the so-called 
hydrostatic step-bearing, which consists 
of two circular disks, the oil being 
supplied through a central hole. Aside 
from this case, the elementary considera- 
tions no longer suffice. Recourse must 
be had to study and solution of the 
Navier-Stokes equations in suitable ap- 
proximation. As will be made clear, it 
was possible to reduce the general case 
to determining a conformal mapping. 

The object of this paper is to compute 
the flow parameters for several new cases 
in order to permit the designer to better 
approximate his own configuration by 
solved cases. 


Petroleum Mechanical 
Engineering 


A New Design Concept for High-Horse- 
power Reciprocating Pumps. .59—Pet-11 
...By C. H. Rose, BJ Service, Inc., Long 
Beach, Calif. 1959 ASME Petroleum 
Mechanical Engineering Conference 
Paper (multilithographed; available to 
July 1, 1960). 


Mobile oil-well-service pumping units 
supply to the wellhead a variety of fluids 
such as acids, cement slurries, and other 
mixtures of solid particles and liquids. 
Each truck or trailer unit mounts one or 
more high-horsepower internal-combus- 
tion engines which drive triplex pumps 
through either automotive-type trans- 
missions or torque converters, permitting 
fluid delivery at various combinations of 
pressures and flow rates. Pressures at 
low flow rates may be as high as 15,000 
psi; flow rates supplied to the wellhead 
at low pressures by two or more pumping 
units may exceed 100 bbl per min. The 
pumps typically weigh 5000 to 9000 Ib 
each and represent more than one quarter 
of both the cost and legal weight of the 
pumping unit. 

To meet increased hydraulic-power 
requirements, service companies have 
recently increased total pump input horse- 
power of the units to a maximum of 
about 1200. This was accomplished in 
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The designs investigated are: (a) Cir- 
cular plates with central hole; (6) square 
plates with central hole; (¢) elliptical 
plates with oil groove; and (@) infinite 
strip with central hole. 


A Quantitative Investigation of the Fac- 
tors Which Infi the Fatigue Life of 
a V-Beit..59—SA-18...By S. M. Marco, 
Assoc. Mem. ASME, W. L. Starkey, Assoc. 
Mem ASME, and K. G. Hornung, Assoc. 
Mem. ASME, The Dayton Rubber Com- 
pany, Dayton, Ohio. 1959 ASME Semi- 
Annual Meeting paper (in type; to be pub- 
lished in Trans. ASME—J. Engng. for 
Indus.; available to April 1, 1960). 


A V-belt is a machine member designed 
to transmit power from a driving pulley 
toa driven pulley. As in the case of most 
designs, the design of a V-belt drive is 
necessarily a compromise among the 
variables of cost, size, performance, and 
life. 

The designer usually is confronted with 
the problem of selecting a V-belt drive 
which will fit into the available space 
and transmit the necessary power at the 
desired speed ratio with a reasonable 
life. 

A new design method for V-belts has 
been developed. The new method in- 
volves a horsepower-life relationship 
which has been derived on the basis of 


part by increasing gross vehicle weight, 
often using five-axle tractor-trailer com- 
binations to remain legal, and in part by 
emphasizing low weight in the design. 

Twelve-hundred input pump _horse- 
power produces approximately 1000 hy- 
draulic horsepower. To increase pump- 
ing-unit hydraulic capacity beyond the 
1000-hp level, a major improvement of 
at least one component was sought. 
Basic studies of reciprocating-pump me- 
chanics were undertaken, which culmi- 
nated in the design of a pump with one 
half the plunger displacement of con- 
temporary pumps and capable of 50 per 
cent greater output. The studies and 
their experimental verfication are de- 
scribed briefly. 


An Analytical Study of Drill-String Vi- 
bration. .59—Pet-15...By J. J. Bailey, 
Shell Development Company, Houston, 
Texas; and |. Finnie, Assoc. Mem. ASME, 
Shell Development Company, Emeryville, 
Calif. 1959 ASME Petroleum Mechanical 
Engineering Conference paper (multi- 
lithographed; to be published in Trans. 
ASME—J. Engng. for Indus.; available to 
July 1, 1960). 


In almost any investigation of vibra- 
tions in drill strings, it is necessary to 
consider their natural frequencies. The 
calculation of these frequencies may not 
be intrinsically difficult, depending on the 
assumptions made, but for any but the 


the results of a vast experimental pro- 
gram of belt testing involving many 
hundreds of tests, together with an 
analysis of these data which introduces 
several new concepts of stress analysis 
for rubber-textile structures. 


The Effect of Presetting Helical Compres- 
sion Springs. .59—SA-12...By T. J. Atter- 
bury, Assoc. Mem. ASME, Battelle Me- 
morial Institute, Columbus, Ohio; and 
W. B. Diboll, Jr., Mem. ASME, Washington 
University, St. Louis, Mo. 1959 ASME 
Semi-Annual Meeting paper (in type; to 
be published in Trans. ASME—J. Engng. 
for indus.; available to April 1, 1960). 


In this study the application of the 
principle of cold presetting was made 
to round-wire helical compression 
springs. Presetting was accomplished by 
loading the spring between parallel plates 
until yielding produced permanent set 
in the spring. 

The primary purpose of the investiga- 
tion was to develop a method which can 
be used by designers to predict the in- 
crease in resistance to fatigue of springs 
due to presetting, for specific design ap- 
plications. The application of this 
method was applied to a particular ma- 
terial in a typical design situation and 
resistance to fatigue was compared with 
that predicted. 


simplest drill-string configurations it is 
generally very tedious. In this work, 
a quick method of making these calcula- 
tions is demonstrated, and the effects of 
some parameters on the natural frequen- 
cies are considered. 

The drill string considered consists of 
drill collars of one or more different sizes 
and of drill pipe. The string rests on the 
bit at the bottom of the hole and hangs 
from the traveling block at the top. The 
boundary conditions that result at the 
ends of the string are important in the 
calculations, but they are not at all well 
understood at present. The effects of any 
driving or damping of the vibrations that 
may occur in practice are neglected. 
Furthermore, only longitudinal and tor- 
sional vibrations of the string are con- 
sidered. Lateral motions of the string 
(due to bending, buckling, whirling, 
whipping, and so on) are neglected, and 
it is assumed that the torsional and 
longitudinal motions considered are 
independent. 


An Experimental Study of Drill-String 
Vibration. .59—Pet-16...By J. J. Bailey, 
Shell Development Company, Houston, 
Texas; and |. Finnie, Assoc. Mem. ASME, 
Shell Development Company, Emeryville, 
Calif. 1959 ASME Petroleum Mechanical 
Engineering Conference paper (multi- 
lithographed; to be published in Trans. 
ASME—J. Engng. for indus.; available 
to July 1, 1960). 
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Reasonable correlation with experi- 
mental results is obtained. For the cyclic 
load conditions and the material chosen, 
an increase in load-carrying capacity of 
21 per cent was observed. It is expected 
that an increase of approximately 40 per 
cent could be realized with slight modifi- 
cation of fabrication techniques. 


Nomographic Synthesis of Generator 
Linkages. .59—SA-11...By D. P. Adams, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1959 ASME Semi- 
Annual Meeting paper (in type; to be 
published in Trans. ASME—J. Engng. for 
Indus.; available to April 1, 1960). 


Machines are doing more complex jobs; 
the need grows for simple operation and 
low cost of parts. The generator, or 
computer, linkage often fills this bill if 
technical requirements can be met by 
good methods for practical design. 

This article presents a graphical tech- 
nique for optimizing generator-linkage 
design by systematic scanning of five link- 
age parameters. A nomograph of 
linkage behavior, simplified through 
symmetry of quadrilateral relationships, 
fixes the optimum linkage as a rectilinear, 
horizontal plot from which a measure of 
the error is available. 


Equipment is described which has been 
developed for the measurement of axial 
force, torque, and axial and rotational 
motions at the top of a drill string. 

Measurements made in two wells with 
this equipment represent the first time 
these quantities have been recorded dur- 
ing drilling. 

A large number of frequencies of vibra- 
tion were found in the recordings. Some 
of these, particularly torsional readings, 
correlated with predicted natural fre- 
quencies, but many did not. 

Several explanations have been pro- 
posed for these ‘‘extraneous’’ frequencies, 
but no completely satisfactory solution is 
available. 

In addition, some interesting inter- 
relations between axial and torsional 
vibrations were observed. 


Two-Stage Centrifugal Pipeline Com- 
pressor. .59—Pet-20...By E. W. Tanz- 
berger, Mem. ASME, and H. O. Jacobi, 
Clark Brothers Company, Olean, N. Y. 
1959 ASME Petroleum Mechanical En- 
gineering Conference paper (multilitho- 
graphed; available to July 1, 1960). 


From an initially low compression 
ratio of about 1.10 per impeller, centrifu- 
gal pipeline compressors have now been 
designed with a ratio of greater than 1.50. 

An ever-increasing compression ratio 
per single impeller becomes undesirable, 
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based on certain fundamental considera- 
tions such as specific speed (with its 
relationship to hydraulic design and 
efficiency), slope of the characteristic 
curve, stability, and internal gas-friction 
losses. 

A suitable solution may be the opera- 
tion of several single-stage units in series 
or the application of a single-casing 
multistage compressor. 

A number of two-stage, high-pressure 
compressors have been built by the 
authors’ company. The various design 
considerations, both from a hydraulic and 
mechanical viewpoint, together with the 
expandability from high-head low-flow 
to low-head high-flow operation are 
discussed for this specific application. 


Methods of Displacement in Multiple- 
Tubing String Wells. .593—Pet-24...By W. 
W. Word, The National Supply Company, 
Houston, Texas. 1959 ASME Petroleum 


Mechanical Engineering Conference paper 
(multilithographed; available to July 1, 
1960). 


Multistring completions are no novelty 
in the oil fields of the world. The 
motivating force behind the multistring 
trend is economics. The upward spiral 
of exploration, drilling, production, and 
marketing costs has necessitated employ- 
ing the most efficient and most economi- 
cal depletion methods. There is no pos- 
sibility in the foreseeable future that the 
multistring trend will be reversed. On 
the contrary, it is expected that, per- 
centagewise, the number of new multi- 
string wells will increase substantially 
and a large number of existing wells 
with a single producing zone will be 
recompleted as multiple producers with 
two or more tubing strings to save the 
cost of drilling another well. New 
equipment and new completion tech- 
niques have been developed which pro- 
vide flexibility, economy, and safety 
during operations. It is anticipated that 
future advances in equipment design will 
even further accelerate the growth of 
multiple-tubing string wells. 

Because of the multiplicity of applica- 
tions, most manufacturers of completion 
equipment have been required to design 
an infinite number of special purpose 
products, all of which fall into the 
general category of multistring equip- 
ment. Regardless of the particular re- 
quirements, operators have insisted that 
the equipment fo: multiple-string com- 
pletions offer the same measure of pro- 
tection which is available for single- 
string installations. 

Because of the rapid evolution of 
completidns of thf type, it is the aim of 
this paper to summarize various com- 
pletion practices’ Which are currently in 
use and to comment briefly on some equip- 


ment which is unique to multiple-tubing 
string wells. It is further intended to 
discuss certain trends in multistring 
operations which, in the opinion of the 
author, will tend to offset the economic 
advantages of this type of completion. 


Fiow Equation for Gas Transmission 
Pipelines. .59—Pet-22...By E. Gordon, 
United Gas Pipe Line Company, Shreve- 
pat, La. 1959 ASME Petroleum Mechani- 
ca! Engineering Conference paper (multi- 
lithographed; available to July 1, 1960). 


In modern transmission systems, natu- 
ral gas is compressed sufficiently to 
cause it to deviate significantly from ideal 
gas behavior. Furthermore, transmission 
systems are subject to frequent variations 
in the gas flow rate. 

Owing to the very slow response of the 
system to these changes from the macro- 
scopic point of view, other changes 
usually occur long before the effect of a 
previous change disappears. Because of 
these factors, there is a need for a flow 
equation which adequately and conven- 
iently allows for the gas nonideality and 
which is valid in the presence of the 
inevitable slow transients. 

This paper presents a flow equation 
which is efficient for both digital and 
analog computers and is derived in a 
manner valid for a nonideal gas flowing 
in a pipeline subject to slow transients. 
If manual flow computations are neces- 
sary, appropriate tables can be con- 
structed to make this flow equation con- 
venient for the gas compositions usually 
handled at the temperatures of greatest 
importance with regard to pipeline flow. 


Structural Verification of Pressure Equip- 
ment. .59—Pet-29...By G. P. Eschenbren- 
ner, Mem. ASME, and C. A. Honigsberg, 
Assoc. Mem. ASME, The M. W. Kellogg 
Company, New York, N. Y. 1959 ASME 
Petroleum Mechanical Engineering Con- 
ference paper (multilithographed; availa- 
ble to July 1, 1960). 


Pressure testing of pressure equipment 
such as vessels, exchangers, and piping 
after fabrication is a practice of long 
standing and is required by applicable 
current codes. As a result, pressure test- 
ing has been widely accepted as proof 
that components which satisfactorily 
pass such tests are suitably designed and 
fabricated for service at the design con- 
ditions. 

Many actual failures of pressure equip- 
ment have occurred, however, as the 
result of structural weaknesses or other 
conditions which cannot be evaluated or 
detected by a pressure test. Therefore 
the reliability of such tests as a criterion 
of suitability for service is seriously open 
to question. 

This paper is primarily concerned with 
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a rational evaluation of structural veri- 
fication, i.c., with requirements for 
inspection and testing consistent with the 
intended service of the pressure equip- 
ment and the design basis utilized. 

It has been emphasized that structural 
verification is an intimate and inseparable 
part of the total approach to effective 
pressure-vessel construction, and that 
pressure vessels which neither over- 
emphasize nor neglect any aspect can be 
attained only by a logical and balanced 
association of design approach, material 
quality, fabrication refinement, and ex- 
tent of inspection. 

Each of these is related to structural 
verification so that practical assurance 
of structural capabilities is obtained 
which is consistent with the general class 
of construction involved. 


Simplified Approach to Understanding 
the Suction Problems for Reciprocating 
Mud Pumps. .59—Pet-23...By W. E. Lil- 
jestrand, Mission Manufacturing Com- 
pany, Houston, Texas. 1959 ASME Pe- 
troleum Mechanical Engineering Con- 
ference paper (multilithographed; availa- 
ble to July 1, 1960). 


Design of mud-pump suction systems 
has apparently been done empirically or 
by experience. The results have been 
reasonably satisfactory, but many in- 
stances of trouble have raised questions 
about the corrections needed. Standards 
have not been prepared and distributed. 

Increased competition in drilling, how- 
ever, requires that pumping costs be kept 
as low as possible and that all pumps 
perform at maximum output and effi- 
ciency. 

A good understanding of the mud- 
pump suction problem applied to suction 
systems can give the following ad- 
vantages: 


1 Less replacement of fluid-end parts. 

2 Longer life of power-end drive 
system. 

3 Increased pump capacity. 

4 More dependability of pump under 
adverse conditions. 

5 Possibly less costly suction-piping 
system. 

6 Less concern and worry by the crew. 

7 Effective use of suction dampeners 
and prechargers. 


This paper analyzes pump-suction and 
suction-piping characteristics showing 
responsibility areas of users and manu- 
facturers. Empirical formulas and veri- 
fying test procedures are explained. 
This material should be used as a basis 
for preparation of standards on pump- 
suction systems as used in the oil field. 
It will reduce pumping troubles and costs 
and permit increased pump output. 


Overstrain Tests on Thick-Walled Cylin- 
ders. .59—Pet-1...By S. M. Jorgensen, 
Foster Wheeler Corporation, New York, 
N. Y. 1959 ASME Petroleum Mechanical 
Engineering Conference paper (in type; 
to be published in Trans. ASME—J. 
Engng. for Indus.; available to July 1, 
1960). 

Experimental work described in this 
paper covers pressure-expansion tests on 
thick-walled, closed-end cylinders of four 
different steels. 

The tests covered stress levels through 
the plastic and strain-hardening ranges 
to destruction, at pressures up to 100,000 
psi. 

A theoretical method is given for com- 
puting expansion and bursting strength, 
based on both tension and torsion data. 

Finally, a simplified formula for ulti- 
mate pressures is described and checked 
against the experimental data. 


Heat Transfer 


Radiant Interchange Within an Enclosure 
.59—H 


T-4...By J. T. Bevans, Mem. 
ASME, Shell Development Company, 
Emeryville, Calif.; and R. V. Dunkle, 
University of California, Berkeley, Calif. 
1959 ASME-AIChE Heat Transfer Con- 
ference paper (in type; to be published 
in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


This is the first of three papers relating 
to a general analysis of the radiant inter- 
change within an enclosure filled with 
an absorbing and emitting medium, i.c., 
combustion products. The problem is 
approached initially by reviewing the 
basic physics of the absorption (or emis- 
sion) of thermal radiation by gases 
(Part 1). The band approximations of 
Elsasser are examined and compared with 
the experimental results of Howard, et al. 
The inapplicability of the exponential 
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absorption law on a band energy or total 
energy basis is briefly discussed and the 
deviations from experiment pointed out. 
As an engineering approximation to the 
use of a monochromatic energy analysis, 
the absorption of gases on the band 
energy basis is incorporated in the geo- 
metrical interchange relationships be- 
tween two surfaces. 

In Part 2, the network method of 
Oppenheim is used to derive the basic 
network relationships between one node 
and the other nodes of an enclosure. 
This is first done on a monochromatic 
basis and then reduced to the band energy 
approximation using the results of Part 1. 
The usual method of analysis, the gray 
radiation approximation, is shown to 
follow from the band energy and to be 
generally an approximation of lesser 
accuracy. A reiterative method of solv- 


ing the network node equations for as 
many nodes as deemed practicable is 
presented in Part 3 and specific solutions 
are given as examples. These examples 
are used to illustrate the relative ac- 
curacies of the band energy and the gray 
radiation approximations. 

In order to obtain a solution of the 
enclosure problem, a number of assump- 
tions have been required. These as- 
sumptions were necessitated by the in- 
adequacy of present knowledge. Also, 
sufficient information does not exist 
regarding the radiative characteristics 
of most enclosures. These gaps in 
analytical and physical knowledge are 
indicated and are promising areas for 
both theoretical and experimental study. 


Refractory Metal Thermocouples. .59— 
HT-21...By J. C. Lachman, General Elec- 
tric Company, Cincinnati, Ohio. 1959 
ASME-AIChE Heat Transfer Conference 
paper (multilithographed; available to 
June 1, 1960). 


The thermoelectric properties of re- 
fractory metals were studied with em- 
phasis on the use of the element rhenium 
for thermocouple applications. 

The pure metal combinations of rhe- 
nium versus molybdenum and rhenium 
versus tungsten were calibrated to 
4000 F in vacuum, hydrogen, and inert- 
gas atmospheres. Both rhenium-molyb- 
denum and rhenium-tungsten thermo- 
couples have a high thermal emf which 
is reasonably linear with temperature. 
The practical application of rhenium- 
molybdenum is limited to about 3200 F 
by loss of thermoelectric potential. 
Rhenium-tungsten thermocouples, how- 
ever, measure temperatures up to 4000 F 
and apparently higher. 

Practical applications of these two 
thermocouples are discussed including 
availability of required materials, cost 
comparison with present commercial 
thermocouples, and outlook for fu- 
ture development. 

Investigations of rhenium-tungsten and 
rhenium-molybdenum alloys are in prog- 
ress aimed at the discovery of thermo- 
couple materials with better thermo- 
electric and mechanical properties. 


Heat Transfer to Fully Developed La- 
minar Flow in a Circular Tube With Ar- 
bitrary Circumferential Heat Flux.. 
59—HT-13...By W. C. Reynolds, Assoc. 
Mem. ASME, Stanford University, Stan- 
ford, Calif. 1959 ASME-AiChe Heat Trans- 
fer Conference paper (in type; tc be pub- 
lished in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


A solution is presented for fully 
developed laminar heat transfer in a 
circular tube with arbitrary circum- 
ferential heat flux. Examples included 
indicate that the influence of circum- 
ferential heat-flux variation on wall tem- 
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peratures can be quite significant and 
provide some insight into the nature 
of the effects. The analysis allows 
calculation of wall temperatures for any 
arbitrary peripheral heat-flux variation 
for fully developed laminar flow under 
the restriction of constant axial heat 
input. 


The Effect of Transverse Vibrations onthe 
Heat-Transfer Rate From a Heated Verti- 
cal Plate in Free Convection. .59—HT-27 
...By A. J. Shine, Assoc. Mem. ASME, 
Air Force Institute of Technology, Wright- 
Patterson Air Force Base, Ohio. 1959 
ASME-AIChE Heat Transfer Conference 
paper (multilithographed; available to 
June 1, 1960). 

An interferometer study was conducted 
to determine the effects of transverse 
vibrations on the heat-transfer rate from 
a heated vertical plate in free convection. 

The tests covered ranges of 131 to 
279 F in plate temperature, 11 to 315 
cps in frequency, and 0 to 0.061 in. in 
amplitude. 

At vibration intensities (product of 
amplitude in inches and frequency in 
cps) below about 1.0 the vibrations had 
no effect on the heat-transfer coefficient, 
while above 1.0 the coefficient increased 
as the vibration intensity increased and 
attained a maximum increase of about 
40 per cent at an intensity of 4.9. 


Improved Lumped Parameter Method 
for Transient Heat Conduction. .593—HT- 
28...By H. G. Elrod, Jr., Assoc. Mem. 
ASME, Nuclear Development Corporation 
of America, White Plains, N. Y. 1959 
ASME-AIChE Heat Transfer Conference 
paper (multilithographed; available to 
June 1, 1960). 


A general mathematical method is 
presented suitable for the ‘‘lumping”’ 
of many damped linear systems when the 
response function and the forcing func- 
tion can be related by a convolution 
integral. 

The method is illustrated by applica- 
tion to transient heat conduction in 
slabs and cylindrical rods. 

An ordinary differential equation re- 
lating the mean temperature of these 
bodies to their surface temperature is 
derived and then applied to the solution 
of several problems. 

Agreement with exact results is found 
to be excellent except for very rapid 
transients. Means for estimating error 
are provided in the paper. 


Freezing of a Growing Liquid Column.. 
59—HT-11...By G. Horvay, Mem. ASME, 
General Electric Research Laboratory, 
Schenectady, N. Y. 1959 ASME-AIChE 
Heat Transfer Conference paper (in type; 
to be published in Trans. ASME—J. 
Heat Transfer; available to June 1, 1960). 


The one-dimensional problem is treated 
in which a liquid-metal column, of the 
original temperature J, is supplied with 
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additional metal at the top, of tempera- 
ture 3p, at the rate v ft/min. 

At the bottom of the column a heat 
sink of temperature J is maintained. 
The case in which 3, exceeds the fusion 
temperature is solved for » = const, 
both rigorously and approximately; 
the case in which tJ, is below the fusion 
temperature so that a freezing front 
sweeps upward in the column is next 
treated by an approximate method. 
The analysis may represent, for instance, 
the filling stage of a casting process. 
This analysis will be adapted to the more 
important continuous casting process 
in a succeeding paper. 


Effect of Thermocouple Cavity on Heat 
Sink Temperature. .593—HT-20...By J. V. 
Beck and H. Hurwicz, Assoc. Mem. 
ASME, AVCO Corporation, Wilmington, 
Mass. 1959 ASME-AIChE Heat Transfer 
Conference paper (in type; to be pub- 
lished in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


An analysis is made of problems as- 
sociated with prediction of and cor- 
rection for temperature disturbance 
created by thermocouples placed beneath 
a surface of a heat sink (or calorimeter) 
exposed to heat flux during re-entry. 

Two of the important factors affecting 
temperature measurement are discussed: 
(a) The disturbance created by the ther- 
mocouple itself, ““hot spot’’; (6) the 
fact that the thermocouple has to be 
placed at some distance from the heat- 
flux surface and thus not measuring the 
surface temperature. 

The magnitude of the surface hot spot 
caused by the presence of the thermo- 
couple is determined, and optimum 
location of the thermocouple is found 
where the undisturbed surface tempera- 
ture may be read with least over-all 
error. 


One-Dimensional Quasilinear Heat Flow 
With Boundary Conditions Periodic in 
Time. .59—HT-26...By D. N. Roy and J. S. 
Thompson, The Johns Hopkins Univer- 
sity, Baltimore, Md. 1959 ASME-AIChE 
Heat Transfer Conference paper (multi- 
lithographed; available to June 1, 1960). 


If thermal conductivity and specific 
heat are taken as linear functions of 
temperature, a nonlinear heat-conduction 
equation results. For small nonlineari 
ties an approximate first-order analytical 
solution may be obtained in certain cases. 

The present analysis deals with one- 
dimensional problems with periodic 
boundary conditions. Only the steady- 
state solution (i.e., one which is periodic 
in time) is considered. 

Solutions are obtained for the follow- 
ing Cases. 

(a) Semi-infinite solid with sinusoidal 
boundary temperature; (4) thick slab 


with sinusoidal temperature at one 
boundary and constant temperature at 
the other; and (c) thick slab with pre- 
scribed heat flux (a constant term plus a 
sinusoidal term) at one boundary, con- 
stant temperature at the other. 

The effects of the nonlinearities are 
discussed; they are found to be surpris- 
ingly small. 


Forced Circulation Uniform Flux Burnout 
Studies for High-Pressure Water. .59— 
HT-25...By S. J. Green, Mem. ASME, 
B. W. LeTourneau, Assoc. Mem. ASME, 
and M. Troy, Westinghouse Electric Cor- 
poration, Pittsburgh, Pa. 1959 ASME- 
AIChE Heat Transfer Conference paper 
eerie available to June 1, 
). 


Pressurized water-cooled and/or mod- 
erated nuclear reactors are being de- 
signed to operate with local and bulk 
boiling of the water at heat fluxes which 
approach heat-transfer burnout fluxes. 
Therefore a knowledge of the various 
parameters which affect heat-transfer 
burnout is required. 

With this information one can con- 
fidently design reactors to operate closer 
to their maximum thermal limit under 
either normal or abnormal conditions. 

An experimental program has been 
under way at Bettis Plant to study steady- 
state heat-transfer burnout under various 
operating conditions. 

This paper summarizes progress made 
on this program in the area of uniform 
heat-flux-burnout studies. 


A Variable-Density Single-Fiuid Model 
for Two-Phase Fiow With Particular 
Reference to Steam-Water Fiow. .59— 
HT-7...By S. G. Bankoff, Mem. ASME, 
Rose Polytechnic Institute, Terre Haute, 
Ind. 1959 ASME-AIChHE Heat Transfer 
Conference paper (multilithographed; 
available to June 1, 1960). 


A model is proposed for turbulent, 
cocurrent flow of liquid and gas or 
vapor through a pipe or channel, which 
assumes the fluid to be a single phase 
whose density is a function of radial 
position. 

A void fraction radial-distribution 
equation, based on bubble transport, 
is derived but is not presently useful, 
since bubble radii and diffusivities are 
not known. 

Power-law assumptions for the radial- 
void fraction and velocity distributions 
are therefore made, which lead directly 
to an expression for the mean void frac- 
tion as a function of the quality. The 
wall stress is then computed, assuming 
that the Blasius expression is applicable. 

Good agreement with the Martinelli- 
Nelson correlation for steam-water void 
fractions and frictional pressure drops 
over a range of pressures from 100 to 
2500 psia and void fractions from 0 to 
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0.80-0.85 is obtained by choosing a 
single value of the flow parameter K. 
More generally, however, K is a function 
of pressure, quality, amd mass velocity. 
As an example of the use of the first-order 
terms in the Taylor expansion of K 
about a reference condition, the wall 
shear-stress equation is applied to boil- 
ing-water data taken at various mass 
velocities. Some hitherto undiscussed 
factors which may affect the void- 
fraction and shear-stress correlations 
are pointed out. 


Radiation Fin Effectiveness. .59—HT-17 
...By J. G. Bartas, Assoc. Mem. ASME, 
and W. H. Sellers, General Electric Com- 
pany, West Lynn, Mass. 1959 ASME- 
AIChE Heat Transfer Conference paper 
(multilithographed; available to June 1, 
1960). 


One of the requirements for a closed- 
cycle power plant is a heat sink. Power 
plants operating in the earth's atmos- 
phere have a choice of heat sinks and 
and methods for using the heat sinks. 
However, power plants operating in 
space for long periods of time have one 
heat sink, space, and one means of 
transferring heat to the heat sink, a ra- 
diator. This radiator is a ‘‘true”’ 
radiator in that all heat leaving its 
surfaces does so by radiation. There 
is, apparently, no reference in the 
available literature which provides a 
rapid method for estimating the radiator 
effectiveness and for optimizing fin 
designs. 

An engineering method for calculating 
radiation-fin effectiveness is presented 
in this paper. A graph which can 
be used to aid in design of a fin 
such that the heat flux is maximized 
for a given fin weight is also given. 
It is pointed out that the tube weight 
and tube spacing must be considered in 
any effort to minimize the weight of the 
entire radiator. These items and the 
effect of spacial interference by the tubes 
of fin radiation will be considered in a 
forthcoming paper. 


Conductive Heat Transfer in a Re-Entry 
Body—Analysis of Computational 
Methods and Their Reliability. .59—HT- 
23... By H. Hurwicz, Assoc. Mem. ASME, 
and M. S. Klamkin, AVCO Corporation, 
Wilmington, Mass. 1959 ASME-AIChE 
Heat Transfer Conference paper (multi- 
lithographed; available to June 1, 1960). 


An examination of accuracy and pre- 
cision of computing methods used in 
thermal evaluation of re-entering bodies 
is made, and the critical relationship 
existing between their thickness and 
surface temperature rise is shown to re- 
quire extreme computational accuracy. 

A study of mathematical (network 
subdivision) and nonmathematical fac- 
tors (selection and treatment of thermo- 
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physical properties) affecting accuracy 
is made. 

Computational methods (digital and 
analog) used in re-entry calculations are 
discussed and preferred procedures are 
recommended based on comparison of 
various numerical and ‘‘exact’’ analytical 
methods. 


Transient One-Dimensional Heat-Con- 
duction Analysis for Heterogeneous 
Structures Including an Ablating Sur- 
face. .59—HT-22...By M. L. Miller, Convair 
Division of General Dynamics Corporation, 
Fort Worth, Texas. 1959 ASME-AIChE 
Heat Transfer Conference paper (multi- 
lithographed; available to June 1, 1960). 


one-dimensional, transient heat- 
conduction analysis through a compos- 
ite wall of different homogeneous layers 
in series, for variable boundary condi- 
tions has been derived for the digital 
computer. 

The analysis can incorporate: (a) 
Temperature-dependent physical proper- 
ties, (6) arbitrary number of homo- 
geneous layers, and (c) interface with 
conductive, convective, and radiative 
heat transfer or any combination of the 
three modes. 

The phenomenon of surface ablation 
is incorporated by defining a surplus 
temperature procedure. 

This is a mathematical procedure 
accounting for heat absorption during 
melting by temperature values unrealis- 
tically above the material melting point, 
whereas heat transfer is computed with 
physically real temperatures. 


Thermodynamic Properties of Helium 
at Low Temperatures and High Pres- 
sures. .59—HT-19...By D. B. Mann, Na- 
tional Bureau of Standards, Boulder, 
Colo.; and R. B. Stewart, Mem. ASME, 
University of Colorado, Boulder, Colo. 
1959 ASME-AIChE Heat Transfer Confer- 
ence paper (in type; to be published in 
Trans. ASME—J. Heat Transfer; availa- 
ble to June 1, 1960. 


Recent interest in compressed liquid 
helium has resulted in considerable new 
experimental data of the thermody- 
namic properties of helium. Investi- 
gations of liquefaction or refrigeration 
cycles and the design of heat-exchange 
equipment indicate the need for a 
correlation of the thermodynamic proper- 
ties and their presentation in an accurate 
and convenient manner. 

The thermodynamic properties of he- 
lium have been compiled and correlated 
for a temperature range from 3.0 to 20 
K for pressures to 100 atmospheres and 
for specific volumes from 5 to 800 
liters per kilogram. 

The properties are presented on both 
the temperature-entropy and the en- 
thalpy-entropy co-ordinate systems and 
include pressure, temperature, volume, 
entropy, and enthalpy. 


Measurement of the Thermal Conduc- 
tivities of Gases at High Temperatures. . 


59—HT-2...By R. G. Vines, Common- 
wealth Scientific and Industrial Research 
Organization, Division of Industrial Chem- 
istry, Melbourne, Australia. 1959 ASME- 
AIChE Heat Transfer Conference paper 
(in type; to be published in Trans. ASME 
—J. Heat Transfer; available to June 1, 
1960). 

The determination of thermal con- 
ductivities at high temperatures is 
unusually difficult because the large heat 
losses produce thermal instability in 
experimental equipment. Investigations 
previously carried out have shown that 
measurements above 500 C are often 
liable to errors of up to 20 per cent. 
In the work reported here a system of 
high thermal capacity was employed, 
and consistent and reproducible results 
were obtained. It thus seems likely that 
the conductivity values given are sub- 
stantially correct and that reasonably 
accurate high temperature measurements 
have been achieved. 

Experimental results are reported for 
the thermal conductivities of air, argon, 
nitrogen, and carbon dioxide at tem- 
peratures up to 900 C, and of steam up 
to 560 C. These results are compared 
with values predicted from correlation 
formulas based on low temperature 
measurements. 


Spectral Characteristics of Fabrics From 
1 to 23 Microns..59—HT-9...By R. V. 
Dunkle, F. Ehrenburg, University of Cali- 
fornia, Berkeley, Calif.; and J. T. Gier, 
University of California at Los Angeles, 
Calif. 1959 ASME-AIChE Heat Transfer 
Conference paper (in type; to be pub- 
lished in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


The evaluation of the heat transfer 
to and from clothing requires a knowl- 
edge of the absorptance, reflectance, 
transmittance, and emittance of the 
cloth. Such information may consist 
of total radiant property measurements 
which are applicable only for specific 
conditions, or it may consist of spectral 
data which can be utilized to predict 
the total radiant properties for sources 
of any spectral distribution. This in- 
vestigation was concerned with the 
determination of the spectral reflectance 
of several types of natural, synthetic, 
and regenerated textiles used as clothing 
materials. 

The work described in this paper was 
performed at the University of Califor- 
nia at Berkeley as an outgrowth of a 
research project sponsored by the United 
States Army Quartermaster Corps Re- 
search and Development Center. The 
spectral reflectance as reported here is 
actually the system reflectance, since, 
in addition to energy reflected from the 
sample, it also includes energy that 
passes through the sample and is re- 
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flected from the low reflectance back- 
ground and transmitted back through the 
sample. A low reflectance background 
was used in these tests; as a consequence, 
the effect of the background was neg- 
ligible except in the region of 1.0 to 3.0 
microns where the textile material is 
relatively transparent to infrared ra- 
diation. It was found experimentally, 
for the materials reported in this paper, 
that three layers were sufficient to 
eliminate the effect of the background, so 
data were reported for both single and 
triple layers of cloth. 


Aspects of Local Boiling Effects on Den- 
sity and Pressure Drop. .53—HT-18... 
By C. P. Costeiio, Assoc. Mem. ASME, Uni- 
versity of Washington, Seattle, Wash. 
1959 ASME-AIChE Heat Transfer Confer- 
ence paper (multilithographed; available 
to June 1, 1960). 


An accurate method of determining 
average density and static pressure drop 
due to liquid acceleration during boiling 
of subcooled liquids has been devised 
and employed in the tests reported in 
this paper. 

The effects of system parameters and 
geometry on average density and ac- 
celeration pressure drop are discussed 
quantitatively. 

A semianalytic method of predicting 
average density and acceleration pressure 
drop caused by vapor formation is pro- 
posed. 

The method relies on photographic 
data and appears to be valid only to the 
point at which bubbles coalesce to form 
vapor clots. 

It is also indicated that the most severe 
effects of vapor formations occur if 
vapor clotting takes place. 


Steam Slip—Theoretical Prediction From 
Momentum Model..59—HT-15...By S 
Levy, Assoc. Mem. ASME, General Elec- 
tric Company, San Jose, Calif. 1959 
ASME-AIChE Heat Transfer Conference 
paper (in type; to be published in Trans. 
ASME—J. Heat Transfer; available to 
June 1, 1960). 


Theoretical equations governing slip 
effects in forced circulation of boiling 
water are derived. The equations in- 
dicate that steam slip is dependent upon 
channel geometry, inlet water velocity, 
and rate of heat addition. 

A simplified momentum model is pos- 
tulated which leads to equal friction and 
head losses of two phases. The model 
gives good agreement with available ex- 
perimental results in horizontal and 
vertical test sections with and without 
heat addition at pressures from 12 to 2000 
psia. 

Discussion of the model in terms of 
nonquasi-steady-state unbalances of fric- 
tion and head losses of the two phases 
explains experimental deviations from 
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the predictions and the previously noted 
effects of water inlet velocity. It also 
gives trends for the effects of channel 
geometry and rate of heat addition. 

Application of the simplified model to 
calculating two-phase pressure drops 
is included. 


Laminar Transfer From Isothermal Span- 
wise Strips on a Flat Plate. .59—HT-1... 
By H. H. Sogin, Assoc. Mem. ASME, 
Brown University, Providence, R. |. 
1959 ASME-AIChHE Heat Transfer Con- 
ference paper (in type; to be published 
in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


The Rubesin-Klein-Tribus method is 
used to calculate rates of heat transfer by 
forced convection from two isothermal 
spanwise strips in tandem. The general 
results are applicable to either laminar 
or turbulent flow. Predictions of lami- 
nar transfer are based on Eckert’s step 
function. 

In experimentation, naphthalene cast 
in trays is used to simulate the isother- 
mal strips while the inert material 
between them simulates the adiabatic 
wall. The velocities range from about 
40 to 90 ft/sec, and the air temperature 
from 72 to 88 F. The boundary layer 
is shown to be laminar. 

The theoretical and experimental re- 
sults are found to be in good agreement, 
confirming the calculation method and 
Eckert's step function. 

The experimentation is extended to an 
array of several equally spaced strips in 
tandem. Effects of roughness and span- 
wise diffusion are noted. 


Pressure Drop and Heat Transfer in a 
Duct With Triangular Cross Section.. 
59—HT-10...By E. R. G. Eckert, Mem. 
ASME, and T. F. Irvine, Jr., University of 
Minnesota, Minneapolis, Minn. 1959 AS- 
ME-AIChHE Heat Transfer Conference 
paper (in type; to be published in Trans. 
ASME—J. Heat Transfer; available to 
June 1, 1960). 


Friction factors have been measured for 
a duct whose cross section has the shape 
of an isosceles triangle with a side 
ratio § to 1 in the fully developed flow 
region for laminar, transitional, and 
turbulent conditions. In addition, local 
and average heat-transfer coefficients 
and the temperature field in the duct 
wall have been determined for the 
condition of constant heat generation 
per unit volume of the duct walls. 

Friction factors in laminar flow agreed 
well with analytical predictions. In 
the turbulent flow range they were by 
20 per cent lower than values calculated 
from relations for a round tube with the 
use of the “hydraulic diameter.’’ Heat- 
transfer coefficients averaged over the 
circumference of the duct were only 
half as large as values calculated from 


round tube relations in the Reynolds 
number range from 4300 to 24,000. 
The measurements also revealed that 
thermal starting lengths were in excess 
of 100 diameters. In round tubes a 
length of 10 to 20 diameters has been 
found sufficient to develop the tempera- 
ture field. 


Heat Transfer in Flow Through Rotating 
Ducts. .599—HT-12...By C. Y. Kuo, Lehigh 
University, Bethlehem, Pa.; H. T. lida, 
Assoc. Mem. ASME, Convair Astronautics 
Corporation, San Diego, Calif.; 

Taylor, Lehigh University, Bethlehem, 
Pa.; and F. Kreith, Assoc. Mem. ASME, 
University of Colorado, Boulder, Colo. 
1959 ASME-AIChE Heat Transfer Con- 
ference paper (in type; to be published 
in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


Experimentally measured heat-transter 
coefficients and visually observed flow 
phenomena for water flowing through 
an electrically heated rotating pipe 
with various inserts are reported. 

Convection heat transfer in flow 
through a rotating pipe or a rotating 
annulus was found to be an exceedingly 
complex mechanism which cannot be 
treated adequately in terms of conven- 
tional parameters, but requires a de- 
tailed understanding of wave and vortex 
phenomena which were visually ob- 
served and photographed. Heat-transfer 
coefficients were measured in completely 
as well as partially filled flow channels. 
Three distinct flow regimes were ob- 
served in all cases; transition between 
regimes was found to depend on the 
rotational speed, but not on the axial- 
flow velocity. Stationary vortexes and 
a counterrotational fluid motion were 
observed. 


Unsteady Turbulent Heat Transfer in 
Tubes. .59—HT-16...By E. M. Sparrow, 
Assoc. Mem. ASME, and R. Siegel, Assoc. 
Mem. ASME, NASA, Lewis Research Cen- 
ter, Cleveland, Ohio. 1959 ASME-AIChE 
Heat Transfer Conference paper (in type; 
to be published in Trans. ASME—J. 
Heat Transfer; available to June 1, 
1960). 

An analysis is made of the unsteady 
turbulent heat transfer in a circular tube 
whose wall temperature varies arbi- 
trarily with time. The flow is steady 
and fully developed. 

The formulation permits the heat- 
transfer coefficient to vary with time and 
position in accordance with the energy 
conservation principle. This is in con- 
trast to previous transient analyses 
where it has been standard to use steady- 
state, fully developed coefficients. 

The first step in the analysis yields 
the heat-transfer response to a step 
jump in wall temperature, and this is 
then generalized by a superposition 
technique to apply to arbitrary time 
variations. 
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Use of the generalized results is 
illustrated by application to the case 
where the wall temperature varies linearly 
with time. 

Comparison is made between the un- 
steady heat-transfer results of the present 
theory and those computed using steady- 
state heat-transfer coefficients. 


The Influence of Free-Stream Turbulence 
on the Local Heat Transfer From Cyl- 
inders. .59—HT-3...By R. A. Seban, Mem. 
ASME, University of California, Berkeley, 
Calif. 1959 ASME-AIChE Heat Transfer 
Conference paper (in type; to be pub- 
lished in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


Local heat-transfer coefficients and 
recovery factors are presented for three 
different cylinders in a two-dimensional 
subsonic air flow, with emphasis on 
the effect of screen-produced turbulence 
on these quantities. 

The increase in turbulent intensity so 
realized produced larger local heat- 
transfer coefficients, in a way dependent 
upon the location on the cylinders, 
through a direct increase in the heat 
transfer to the laminar boundary layer, 
through an earlier transition to turbu- 
lence, or through an alteration in the 
character of the separated flow. 

Alternatively, recovery factors were 
affected less, being invariant with 
respect to the turbulent intensity for 
attached boundary-layer flow, but dem- 
onstrating large changes in_ those 
separated flow regions for which in- 
creased free-stream turbulence produced 
substantial changes in the nature of the 
separated flow. 


Heat Transfer From Yawed Cylinders in 
Rarefied-Air Flows. .59—HT-5...By L. V. 
Baldwin, V. A. Sandborn, and J. C. Lau- 
rence, National Aeronautics and Space 
Administration, Lewis Research Center, 
Cleveland, Ohio. 1959 ASME-AIChE Heat 
Transfer Conference paper (multilitho- 
graphed; available to June 1, 1960). 


A Nusselt number correlation for 
yawed cylinders in subsonic slip and free 
molecule flow is presented which is a 
function of Reynolds number, Knudsen 
number Nx» (or Mach number), and angle 
of yaw ®*!. By using the velocity nor- 
mal to the cylinder axis, U,, sin ©?!, as 
the characteristic velocity, the yawed 
cylinder relation for all angles is identical 
with the Nusselt number correlation for a 
transverse cylinder in rarefied-air flows. 
That is, both Reynolds and Mach num- 
bers must be based on U,, sin ©?! even for 
slow subsonic flows, so that the yawed 
wire results are correlated at constant 
Knudsen number. 

Experimental data supply an empirical 
correlation for slip flow. Results of a 
free-molecule-flow analysis complete the 
heat-transfer correlation. 
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Conical Turbulent Boundary-Layer Ex- 
periments and a Correlation With Fiat 
Plate Data. .59—HT-6...By W. S. Brad- 
field, Convair, Scientific Research La- 
boratory, San Diego, Calif. 1959 ASME- 
AIChE Semi-Annual Meeting paper (in 
type; to be published in Trans. ASME— 
J. Heat Transfer; available to June 1, 
1960). 

Measurements in the turbulent bound- 
ary layer of unyawed cones for Mach 
numbers from 1 to 6 are presented. 
Specifically, the first measurements of 
total temperature profiles, directly deter- 
mined skin friction, and local heat flux in 
the turbulent boundary layer of cone 
models are given. 

In addition, these experimental data 
are shown to justify the calculation of 
turbulent friction and heat transfer on un- 
yawed cones by means of an incompres- 
sible plate friction law and simple auxil- 
iary relations. 


Radiation Fin Efficiency for One-Dimen- 
sional Heat Flow in a Circular Fin..59— 
HT-8...By R. L. Chambers, Assoc. Mem. 
ASME, and E. V. Somers, Westinghouse 
Electric Corporation, Pittsburgh, Pa. 
1959 ASME-AIChE Heat Transfer Con- 
ference paper (in type; to be published 
in Trans. ASME—J. Heat Transfer; 
available to June 1, 1960). 


It has long been known that the rate of 
heat transfer from a hot body to a cooler 
fluid may be increased by extending the 
body surface. Furthermore, the addition 
of fins extending into the fluid will cause 
an increased heat flow not directly pro- 
portional to the increase in body surface, 
since the temperature near the tip of the 
fin approaches the fluid temperature and 
causes a heat rate less than that which 
might be anticipated. 

The one-dimensional steady-state solu- 
tion for radiation from one side of an 
annular fin has been computed for values 

K 
(r, — <2.0and 1.001 < p= < 15.0. 


of the two design parameters 0 < \ 


The solution supplies design information 
needed for satellite thermal-power dis- 
sipating surfaces. 


Magnetohydrodynamic Effects Upon Heat 
Transfer for Laminar Flow Across a 
Flat Plate. .59—HT-14...By R. D. Cess, 
Assoc. Mem. ASME, Westinghouse Elec- 
tric Corporation, Pittsburgh, Pa. 1959 
ASME-AIChE Heat Transfer Conference 
paper (in type; to be published in Trans. 
ASME—J. Heat Transfer; available to 
June 1, 1960). 


Forced-convection heat transfer for 
laminar flow of electrically conducting 
fluids across a flat plate is considered for 
a magnetic field of constant inductance 
acting normal to the free-stream velocity 
and fixed relative to the plate. 

The boundary condition on the surface 
of the plate is taken to be either a con- 


stant temperature or constant heat flux, 
and solutions are presented for the fol- 
lowing cases: (4) Fluids having a Prandel 
number of unity for which both Joule 
heating and frictional heating are ac- 
counted for; (6) fluids having moderate 
and large Prandtl numbers for negligible 
Joule and frictional heating; and (c) 
fluids having low Prandtl numbers for 
negligible frictional heating. 


Experimental Determination of the Tur- 
bulent Heat-Transfer Rate Distribution 
Along a Slender Blunt-Nosed Body From 
Shock Tube Tests..59—HT-24...By E. 
Offenhartz and H. Weisblatt, AVCO Cor- 
poration, Wilmington, Mass. 1959 ASME- 
AIChE Heat Transfer Conference paper 
(multilithographed; available to June 1, 
1960). 


An experimental investigation has been 
undertaken using shock-tube techniques 
to determine the heat-transfer-rate dis- 
tribution about a blunt-nosed cone-cylin- 
der body at zero and nonzero angle-of- 
attack, 

At zero degrees angle-of-attack it was 
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Displacements and Stresses of a Laterally 
Loaded Semicircular Plate With Clamped 
Edges. .59—APM-3...By W. H. Jurney, 
Colorado School of Mines, Golden, Colo. 
1959 ASME Summer Conference of the 
Applied Mechanics Division paper (in 
type; to be published in Trans. ASME—J. 
Appl. Mech.; available to April 1, 1960). 


A solution is obtained for the case of 
the clamped semicircular plate of con- 
stant thickness, subjected to a uniformly 
distributed normal load. The, method 
employed is superposition of solutions 
for a circular plate with fixed edges 

The technique involved could be ex- 
tended to study more general types of 
loading of the clamped semicircular 
plate. 

Results are based on the assumption 
that the Kirchhoff, or small deflection, 
theory applies. 


Extensional Vibrations of Elastic Plates. . 
59—APM-4...By Mindlin, Mem. 
ASME, Columbia University, New York, 
N. Y., and M. A. Medick, Avco Manu- 
facturing Company, Lawrence, Mass. 
1959 ASME Summer Conference of the 
Applied Mechanics Division (in type to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


A system of approximate, two-dimen- 
sional equations of extensional motion 
of isotropic, elastic plates is derived. 

The equations take into account the 
coupling between extensional, symmetric 
thickness-stretch and symmetric thick- 
ness-shear modes and also include two 
face-shear modes. 

The spectrum of frequencies for real, 
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found that the Van Driest and momentum 
turbulent-flow theories predict the trend 
of the experimental data for the entire 
body. 

At angle-of-attack, the heat-transfer 
data were correlated in terms of the ratio 
of measured heat-transfer rates at angle- 
of-attack to zero values. A simple en- 
gineering approach permits the calcula- 
tion of this ratio which closely predicts 
the trend of the experimental data. 


Reactor Heat Transfer—A Preliminary 
Design Procedure. .59—SA-16...By W. 
A. Sutherland, Assoc. Mem. ASME, 
Argonne National Laboratory, Lemont, 
ill, 1959 ASME Semi-Annual Meeting 
paper (multilithographed; available to 
April 1, 1960). 

Power reactors are primarily a heat 
source for the common Rankine or Bray- 
ton-cycle heat engines. As such, pre- 
liminary design studies of power-reactor 
cores should be investigated from a heat- 
transfer performance point of view. 

This method, for nonboiling single- 
phase fluid systems, is used, together with 


imaginary, and complex wave numbers 
in an infinite plate is explored in detail 
and compared with the corresponding 
solution of the three-dimensional equa- 
tions. 


On Supersonic Wind Tunnels With Low 
Free-Stream Disturbances. .59—APM-10 
...By M. V. Morkovin, Mem. ASME, The 
Johns Hopkins University, Baltimore, Md. 
1959 ASME Summer Conference of the Ap- 
plied Mechanics Division paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


Measurements in supersonic wind 
tunnels have become almost routine in 
the last decade and yet little is known 
about the free-stream disturbances, which 
are present, and about the means of 
minimizing them. The present note 
outlines the problems of minimizing the 
mean as well as the unsteady variations 
of velocity and temperature and gives 
guidance where the trends are clear. It 
is found that in many wind tunnels the 
free-stream fluctuations are likely to be 
dominated by aerodynamic sound in the 
sense of Lighthill and by shivering Mach 
waves. Only conjectures can be offered 
on the means of minimizing the re- 
sulting sound intensity at the present 
time. 


Triaxial Tension at the Head of a Rapidly 
Running Crack in a Plate. .59—APM-11... 
By J. M. Frankland, National Bureau of 
Standards, Washington, D.C. 1959 ASME 
Summer Conference of the Applied Me- 
chanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


The conditions near a crack in a plate, 
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a core effectiveness, to compare various 
fuel element geometries and primary cool- 
ants, as heat-transfer capability versus 
pumping power. It is thus possible to 
make rapid and accurate surveys of core 
designs. 

A comprehensive comparison of reactor 
core design requires two things: (4) The 
various geometries must be described in 
an identical manner; and (4) the pumping 
power required must be compared for each 
geometry and coolant combination. Be- 
cause the fraction of the core occupied by 
the coolant is of consequence to the re- 
actor physicist, porosity is used as the de- 
sign parameter, and comparisons are 
made between geometric configurations 
having the same porosity. 

To describe thermal performance, a 
core effectiveness is defined on the basis of 
fluid and wall temperatures. The heat- 
transfer parameter, NTU, i.c., number of 
transfer units, is determined as a function 
of core effectiveness and power distribu- 
tion. 


whether stationary or growing, are 
usually considered to be a state of plane 
stress. 

In this note, however, it is shown that 
appreciable normal stress through the 
thickness can occur when the crack is 
growing rapidly. 

This gives rise to a state of triaxial 
tension in the core of the plate near the 
head of the crack and can thus contribute 
to the brittle behavior observed in such 
cases. 

The amount of triaxiality is strongly 
dependent on the extent of the plastically 
deformed zone at the end of the crack. 

This fact may be one reason for the 
greater brittleness shown by thick plates. 


On Critical Speeds of a Shaft Supported 
by a Ball Bearing. .59—APM-12...By 
Toshio Yamamoto, Nagoya University, 
Furo-cho, Chikusa-ku, Nagoya, Japan. 
1959 ASME Summer Conference of the Ap- 
plied Mechanics Division paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


It is shown that two kinds of critical 
speeds induced by a slight difference in 
the diameter of balls in a ball bearing 
appear in a rotating shaft supported by 
ball bearings. These two critical speeds 
have peculiar modes of vibrations which 
are determined by dimensions of ball 
bearings; one of them is motion of for- 
ward precession, the other is backward 
precession. 

The paper describes the cause of these 
critical speeds and the behavior of those 
vibrations. 


Symmetric Vortex Separation on Circular 
Cylinders and Cones. .59—APM-13...By 
A. E. Bryson, Harvard University, Cam- 
bridge, Mass. 1959 ASME Summer Con- 
ference of the Applied Mechanics Division 
paper (in type; to be published in Trans. 
ASME—J. Appl. Mech.; available to April 
1, 1960). 

The symmetric vortex separation that 
is observed on the leeward side of slender 
bodies of revolution at high angle of 
attack in the subsonic to moderately 
supersonic-velocity range is analyzed by 
means of the ‘‘lumped-vorticity’’ approxi- 
mation suggested by Edwards and Hill. 

The equivalent unsteady two-dimen- 
sional problem of indicial motion of a. 
cylinder in an incompressible fluid with 
symmetric vortex wake is also con- 
sidered. 

Body vortex position and normal force 
per unit length are presented for a cylin- 
der and a slender cone at high angle of 
attack and compared with available ex- 
perimental information. 


The Drag on Spheres and Cylinders in a 
Stream of Dust-Laden Air. .59—APM-14... 
By Thomas Gillespie, The Dow Chemical 
Company, Midland, Mich., and A. W. 
Gunter, Defense Research Board, Suffield 
Experimental Station, Ralston, Alberta, 
Canada. 1959 ASME Summer Conference 
of the Applied Mechanics Division paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to April 1, 
1960). 

A system has been developed for meas- 
uring the drag on small spheres and 
cylinders in a stream of dust-laden air. 
The drag was found to be proportional 
to the kinetic energy of the air plus the 
kinetic energy of the dust, and to be 
independent of particle size for particles 
having diameters in the range of 50 to 
400 p. 

The well-known drag-coefficient versus 
Reynolds-number plots are the same 
for dust-free and dust-laden air provided 
the drag coefficient is calculated using the 
density of the two-phase system and the 
Reynolds numbers are calculated using 
the density of air alone. This suggests 
that the dust has little effect on the flow 
pattern. The results indicate that an 
instrument utilizing the drag principle 
to measure dust concentration could be 


developed. 


incremental Stress-Strain Law Applied to 
Work-Hardening Plastic Materials. .59— 
APM-15...By Chintsun Hwang, Mem.- 
ASME, The National Cash Register Com 
pany, Hawthorne, Calif. 1959 ASME 
Summer Conference of the Applied 
Mechanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.: available to April 1, 1960). 


For problems involving work-harden- 
ing plastic materials, the incremental 
stress-strain law is considered to be a 
more rational approach than the con- 
ventional total stress-strain law. Up to 
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the present the incremental stress-strain 
law was not subject to widespread use 
because it is mathematically incon- 
venient to handle. 

In this paper a method is developed in 
which the incremental law is applied to 
a work-hardening material in plane stress 
corresponding to the yield condition of 
von Mises. 

The method is illustrated by an analy- 
sis of the plastic bending of a simply 
supported work-hardening circular plate 
under uniformly distributed transverse 
load. 

The resulting  difference-differential 
equations are solved by the NCR 304 
digital computer. 


Carrying Capacity of Elastic-Plastic Shells 
With Various End Conditions, Under 
Hydrostatic Compression. .59—APM-16 .. 
By Burton Paul, Assoc. Mem. ASME, 
Brown University, Providence, R. 1. 1959 
ASME Summer Conference of the Applied 
Mechanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


The influence of the beam-column 
effect on the carrying capacity of hydro- 
statically loaded elastic-plastic cylindri- 
cal shells is considered in this paper. 

Specific problems considered include 
shells with clamped ends, simply sup- 
ported ends, and a combination thereof. 

It is shown that in all cases considered 
there exist two characteristic modes of 
failure corresponding, respectively, to 
long and short shells where the terms 
‘long’ and ‘‘short’’ are unambiguously 
defined. Detailed results are presented 
graphically along with general con- 
clusions useful for design purposes. 


The Stress Distribution in a Semi-infinite 
Strip Subjected to a Concentrated Load.. 
59—APM-17...By P. S. Theocaris, Mem. 
ASME, Brown University, Providence, R. |. 
1959 ASME Summer Conference of the Ap- 
plied Mechanics Division (in type, to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


A solution is presented for the stress 
distribution in a semi-infinite strip sub- 
jected to an axial concentrated compres- 
sive load. The problem is solved by 
using the function z = f(w) defining the 
Schwarz-Christoffel transformation. 

All the boundary conditions are satis- 
fied except along the two longitudinal 
edges of the strip. Normal stresses along 
these boundaries are present which are 
eliminated by applying the minimum- 
strain-energy principle at a part of the 
strip. 

The stress components are calculated 
along all the boundaries and the axis of 
symmetry, as well as along three trans- 
verse sections in the neighborhood of the 
applied load. 


The theoretical results are compared 
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with experimental results obtained by 
using photoelasticity and the electrical 
analogy method for the tracing of 
isostatics. 


Upper and Lower Bounds for Special 
Eigenvalues. .59—APM-18...By F.C. Appl, 
Assoc. Mem. ASME, Jersey Production 
Research Company, Tulsa, Okla., and C. 
F. Zorowski, Assoc. Mem. ASME, Carnegie 
Institute of Technology, Pittsburgh, Pa. 
1959 ASME Summer Conference of the 
Applied Mechanics Division paper (in 
type; to be published in Trans. ASME—J. 
Appl. Mech.; available to April 1, 1960). 


A method for finding upper and lower 
bounds for the fundamental eigenvalue 
in special eigenvalue problems is pre- 
sented. 

The method is systematic and is shown 
to provide convergence from above and 
below to the exact eigenvalue under 
certain conditions. 

The method is based on the relatively 
well-known enclosure or comparison 
theorem of Collatz, and makes use of a 
power series to approximate the cigen- 
function. The method is applied to two 
examples concerning the critical-elastic 
buckling load of variable-section columns 
with pinned ends. Results for the first 
example compare well with the exact 
solution, which is known; the second 
example is presented as an addition to the 
literature. 


Density Variation in Stepped-Thrust 
Bearing. .53—APM-19...By C. F. Kettle- 
borough, University of Auckland, N. Z. 
1959 ASME Summer Conference of the Ap- 
plied Mechanics Division paper (in type; 
to be published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


The problem of the stepped-thrust 
bearing is considered but, whereas nor- 
mally volumetric continuity is assumed, 
the equations are solved assuming mass 
continuity; i.c., the variation of density 
is also considered as well as the effect of 
the stepped discontinuity on the load- 
carrying capacity and the coefficient of 
friction. 

Computed theoretical curves illustrate 
the importance of the density on the 
operation of this bearing and, in part, 
explain results already published. 


On Invariant Perforation in an Infinite 
Strip. .59—APM-20...By Chih-Bing Ling, 
Tapei, Taiwan, China. 1959 ASME Sum- 
mer Conference of the Applied Mechanics 
Division paper (in type; to be published 
in Trans. ASME—J. Appl. Mech.; available 
to April 1, 1960). 


The invariant perforation in an infinite 
strip can be classified into two groups. 
One is the finite group and the other is 
the infinite group. There are five cases 
in the finite group and nine cases in the 
infinite group. All the cases can be 
solved by the method of images. 


This method has, in fact, peen used by 
the author to solve the stresses in an in- 
finite strip containing either an un- 
symmetrically located single hole or a 
series of uniformly distributed equal 
holes. 

The solution is illustrated by working 
out in detail one of the cases in the infi- 
nite group, in which the strip contains 
two series of equal holes symmetrically 
staggered along the strip. The stress 
function is constructed by using a class 
of periodic harmonic functions derived 
from Weierstrass’ sigma function. 

Numerical examples also are given 
to show the effect of such a perforation 
on the stresses in the strip. 


Piping Flexibility Analysis by Stiffness 
Matrix. .59—APM-24...By L. H. Chen, 
Mem. ASME, General Dynamics Corpora- 
tion, Groton, Conn. 1959 ASME Summer 
Conference of the Applied Mechanics 
Division paper (in type; to be published 
in Trans. ASME—J. Appl. Mech.; availabie 
to April 1, 1960). 

A method of analysis is formalized for 
the solution of thermal-expansion stress 
problems in piping systems. The 
method is particularly suited for a com- 
plex system involving many anchors, 
closed loops within loops and/or inter- 
connecting branch lines but without 
intermediate partial constraints. 

A summary of formulas and procedures 
necessary for practical application is 
included in the Appendix. Emphasis has 
been placed on the simplicity of the pro- 
cedures which are well suited for auto- 
matic computation in digital computers. 


The Stress Function of a Radial Strain... 
59—APM-25...By F. Goded, General Elec- 
trica Espanola, Madrid, Spain. 1959 
ASME Summer Conference of the Ap- 
plied Mechanics Division paper (in type; 
to be published in Trans. ASME—J. 
Appl. Mech.; available to April 1, 1960). 


A stress function which permits the 
study of radial strain and, in particular, 
the manner of determining this stress 
function in a given cone, is derived in 
this paper. 

Equations are developed using spheri- 
cal co-ordinates. 


The Determination of Safe Loads of 
Beams Subjected to Combined Twisting 
and Biaxial Bending Moments. .59—APM- 
26...By P. G. Hodge, Jr., Mem. ASME, 
and R. Sankaranarayanan, Illinois Insti- 
tute of Technology, Chicago, Ill. 1959 
ASME Summer Conference of the Applied 
Mechanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


Using the lower-bound theorem of 
limit analysis, a yield criterion is ob- 
tained in terms of the stress resultants 
for a beam, subjected to combined twist- 
ing and biaxial bending moments. 
Based on a piecewise linear approximate 
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yield condition, the ‘‘collapse load"’ is 
determined for a right-angle bent, sub- 
jected to a load in an arbitrary direction 
applied to the mid-point of one leg. 
Such a collapse load, which is a ‘‘safe 
load"’ for the beam, is plotted as a func- 
tion of a suitable parameter. 


Note on a Thermoelastic Problem for a 
Transversely Isotropic Hollow Sphere 
Embedded in an Elastic Medium. .593— 
APM-27...By J. Nowinski, University of 
Wisconsin, Madison, Wis. 1959 ASME 
Summer Conference of the Applied Me- 
chanics Division paper (in type; to be pub- 
lished in Trans. ASME—J. Appi. Mech.; 
available to April 1, 1960). 


The problem of an isotropic thick- 
walled tube embedded in an elastic 
medium of the Winkler type, under in- 
ternal pressure and a uniform temperature 
increase has been studied by B. G. Galer- 
kin. In a recent paper, the Galerkin 
problem has been generalized to an ortho- 
tropic cylinder subjected to any axi- 
symmetric temperature field. The pres- 
ent note is confined to a further generali- 
zation of the Galerkin problem, in con- 
nection with the anisotropic bodies, 
using the results of a previous paper by 
the author. In this paper a thermal 
steady-state polar symmetrical tempera- 
ture field in a thick-walled transversely 
isotropic vessel has been studied. Thus 
the present paper deals with the Galerkin 
problem for such a two-layer anisotropic 
vessel. It seems that the problem con- 
sidered may be of practical interest in 
some instances, such as that of a rein- 
forced-concrete container, with a special 
inner coating, surrounded by a rocky 
ground and subjected to an internal pres- 
sure and a temperature field. 


Viscous Flow Through Tubes of Multiply 
Connected Cross Sections. .59—APM-28 
...By F. A. Gaydon and H. Nuttall, Uni- 
versity of Bristol, Bristol, England. 1959 
ASME Summer Conference of the Applied 
Mechanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


A new method is proposed for estimat- 
ing the volume flow of a viscous incom- 
pressible fluid through a cylindrical tube 
of multiply connected cross section. The 
method brackets the magnitude of the 
volume flow between upper and lower 
bounds. The essential feature of the 
method is that the calculation of both 
upper and lower bounds is based upon 
the same approximating function for the 
velocity distribution, thus avoiding the 
usual approach to a lower bound via the 
Rayleigh-Ritz method. 

For multiply connected cross sections 
of the form discussed, a Rayleigh-Ritz 
solution of sufficient accuracy becomes 
extremely laborious. Efforts to solve 
the problem by relaxation methods are 
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also rendered difficult by the presence of 
high-velocity gradients in the vicinity 
of an internal boundary, particularly 
when this is a small circle. In contrast 
to these methods the one presented 
achieves the result with considerably less 
labor; moreover, the method is directly 
applicable to simply connected cross 
sections with many-sided boundaries. 


On the Instability and Folding Deforma- 
tion of a Layered Vi lastic Medi in 
Compression. .59—APM-21...By M. A. 
Biot, Mem. ASME, Shell Development 
Company, New York, N. Y. 1959 ASME 
Summer Conference of the Applied Me- 
chanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


When a layer of material embedded in 
an infinite medium is subject to a com- 
pression parallel with the layer an in- 
stability tends to develop which mani- 
fests itself in the folding of the layer. 
This phenomenon is examined here for 
the general case where the layer and the 
surrounding medium are both visco- 
elastic. This problem which was ex- 
amined in preliminary form in an earlier 
publication is treated here with particu- 
lar attention to the effect of interfacial 
adherence of the layer and the medium, 
and to an evaluation of the amplitude of 
the folding. 

In general, there is a lower and upper- 
critical value of the compressive load 
between which folding occurs with a fi- 
nite rate of deformation. There appears 
also a dominant wave length, for which 
the rate of folding is maximum under a 
given load. The dominant wave length 
may or may not depend on the load. The 
effect of interfacial adherence while not 
negligible is not generally significant. 
The rate of folding increases very rapidly 
beyond a certaif value of the viscosity 
ratio of the two media. A brief dis- 
cussion is also included of the thermo- 
dynamic implications of incremental 
stress-strain relations in prestressed 
media. 


Vibration of Beam-Mass Systems With 
Time-Dependent Boundary Conditions. . 
35—APM-22...By T. C. Yen, Assoc. Mem. 
ASME, The Frenklin Institute Laboratories 
for Research and Development, Phila- 
delphia, Pa., and S. Kao, The M. W. Kel- 
logg Company, New York, N.Y. 1959 ASME 
Summer Conference of the Applied Me- 
chanics Division paper (in type; to be 
published in Trans. ASME—J. Appl. 
Mech.; available to April 1, 1960). 


The vibration problem of a beam with 
time-dependent boundary conditions can 
be solved by using Laplace transforms or 
by transforming the nonhomogeneous 
boundary conditions into homogene- 
ous ones and thus solving a nonhomo- 
geneous differential equation. 

The fundamental frequency of a simply 


supported beam with a concentrated mass 
at mid-point and a cantilever with a con- 
centrated mass at the free end can be 
obtained by classical methods. For a 
beam with an arbitrarily located con- 
centrated mass, the natural frequencies 
have been obtained by making use of 
series expansion. By using Laplace 
transforms, employed for the solution of 
problems presented in this paper, closed- 
form frequency equations can be obtained 
readily for a beam with several concen- 
trated masses. 

The present analysis is related to nu- 
merous practical engineering problems. 
Typical among these are the vibration of 
piping systems carrying large valves, 
structures with heavy machinery sub- 
jected to earthquake or other excitation, 
and problems in a moving vehicle such as 
truck frames and airplane-wing as- 
semblies. 


Developments in the Application of the 
Grid Method to Dynamic Problems... 
59—APMW-1...By A. J. Dureili, J. W. 
Dally, Assoc. Mem. ASME, and W. F. 
Riley, Armour Research Foundation, 
Iilinois Institute of Technology, Chicago, 
ill. 1959 West Coast Conference of the 
ASME Applied Mechanics Division paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to July 1, 1960). 


The objective of the research reported 
in this paper was to develop the grid 
method further for use in dynamic-stress 
studies. 

A rubber-thread grid network in a low- 
modulus model material (a urethane 
rubber known as Hysol 8705) was used in 
conjunction with a microflash light 
source to record grid distortions and 
photoelastic fringe patterns in a model 
subjected to dynamic-loading conditions. 
By considering a strut subjected to axial 
impact it was possible to establish that 
the static and dynamic values of Poisson's 
ratio were identical, and the strain- 
fringe value of the material varied with 
strain rate. 

In addition, stresses in the axial and 
transverse directions were determined 
along the center line of the strut. 

Finally, the methods established were 
applied to the problem of a circular disk 
subjected to diametrical impact and both 
principal stresses were determined along a 
vertical diameter at one instant during 
impact. 


Axially Symmetric Waves in Elastic 
Rods. .58—-APMW-2...By R. D. Mindlin, 
Mem. ASME, Columbia University, New 
York, N. Y.; and H. D. McNiven, Univer- 
sity of California, Berkeley, Calif. 1959 
West Coast Conference of the ASME Ap- 
plied Mechanics Division paper (in type; 
to be published in Trans. ASME—J. 
Appl. Mech.; available to July 1, 1960). 


A system of approximate, one-dimen- 
sional equations is derived for axially 
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symmetric motions of an elastic rod of 
circular cross section. 

The equations take into account the 
coupling between longitudinal, axial 
shear, and radial modes. 

The spectrum of frequencies for real, 
imaginary, and complex wave numbers in 
an infinite rod is explored in detail and 
compared with the analogous solution of 
the three-dimensional equations. 


Rupture Characteristics of Safety Dia- 
phragms. .59—APMW-3...By N. A. Weil, 
The M. W. Kellogg Company, New York, 
N.Y. 1959 West Coast Conference of the 
ASME Applied Mechanics Division paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to July 1, 
1960). 


Instability (maximum pressure) criteria 
for materials obeying a parabolic stress- 
strain law are investigated. 

Two special solutions are formulated, 
accompanied by the instability condition 
obtained from the author's approximate 
theory. 

Bursting pressure is most accurately 
predicted by the approximate theory. 
In turn, the polar deflection and strain at 
instability are more closely predicted by 
special solution II. 

It is shown that neither the “‘pureness”’ 
nor the annealed condition of a metal 
gives adequate assurance of reliability in 
frangible disk service. The way to in- 
sure this requirement is to confirm experi- 
mentally that, in the uniaxial test, 
fracture will not occur before the loga- 
rithmic strain exceeds roughly (0.36 + 
0.73 m), or that in a bulge test the applied 
hydrostatic pressure passes through a 
maximum prior to bursting. 


Response of a Nonlinear String to Ran- 
dom Loading. .59—APMW-4...By T. K. 
Caughey, California Institute of Technol- 
ogy, Pasadena, Calif. 1959 West Coast 
Conference of the Applied Mechanics 
Division paper (in type; to be published 
in Trans. ASME—J. Appi. Mech.; available 
to July 1, 1960). 


This paper considers the response of a 
nonlinear string to random excitation. 

It is shown that, owing to the addi- 
tional stress induced by the stretching of 
the string, the mean-squared deflection at 
every point is smaller than that for the 
equivalent linear string. 


Response of Van Der Pol’s Oscillator to 
Random Excitation. .59—APMW-5...By T. 
K. Caughey, California Institute of Tech- 
nology, Pasadena, Calif. 1959 West Coast 
Conference of the ASME Applied Mechan- 
ics Division paper (in type; to be pub- 
lished in Trans. ASME—J. Appl. Mech.; 
available to July 1, 1960). 


This paper considers the response of 
Van der Pol's oscillator to random excita- 
tion. 

It is shown that the output of the os- 
cillator consists of a periodic term, plus a 
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narrow band noise term centered at the 
natural frequency of the oscillator. 

The root-mean-square amplitude of this 
noise term is shown to be proportional to 
the square root of the spectral density of 
the excitation, and inversely proportional 
to the amplitude of self-oscillation. 


Slow Rotatory Motion of a Circular Disk 
About One of Its Diameters in a Viscous 
Fluid. .59—APMW-6...By R. P. Kanwal, 
University of Wisconsin, Madison, Wis. 
1959 West Coast Conference of the ASME 
Applied Mechanics Division paper (in 
type; to be published in Trans. ASME— 
J. Appl. Mech.; available to July 1, 1960). 


Investigations regarding the motion 
set up in an infinite mass of viscous fluid 
when a circular disk is being translated 
edgewise as well as broadside-on have 
been made as a limiting case to the mo- 
tion of an oblate spheroid. The case of a 
steady rotation about its normal axis has 
been studied by Jeffery as a limit tothe case 
of an oblate spheroid rotating about its 
majoraxis. Jeffery, however, outlined an 
independent approach in terms of certain 
dual integral equations for this particular 
mode of motion of the disk but could not 
give a complete analysis. These integral 
equations are a special case of the integ- 
ral equations which have been discussed 
subsequently by Titchmarsh and Bus- 
bridge. It is a matter of simple verifi- 
cation that all the afore-mentioned three 
modes of motion of the disk can be 
solved by the use of the dual integral 
equations as pointed out by Jeffery for 
the case of one of these modes of motion. 
In fact, Gupta has recently discussed the 
case of its broadside-on translation by 
this method. 

There is a fourth mode of motion of the 
disk; namely, its steady rotation about a 
diameter in its plane. This case does not 
appear to have been discussed so far. The 
reason apparently is that it cannot be 
analyzed as a limiting process to the 
motion of an oblate spheroid. The pur- 
pose of this paper is to provide a solution 
for this case by the use of the integral 
equations mentioned previously. The 
accuracy of results has been checked by 
employing certain limit processes to the 
solution of the corresponding problem in 
elastostatics recently solved by Bycroft. 


On the Effect of Shear on Plastic De- 
formation of Beams Under Transverse 
Impact Loading..59—APMW-7...By 8B. 
Karunes and E. T. Onat, Assoc. Mem. 
ASME, Brown University, Providence, 
R. |. 1959 West Coast Conference of the 
ASME Applied Mechanics Division paper 
(in type; to be published in Trans. ASME 
—J. Appl. Mech.; available to July 1, 
1960). 


The impact problem for a rigid-plastic 
beam is formulated by using an interac- 
tion curve relating shearing force and 
bending moment for fully plastic action 


and allowing for shear and rotary inertia 
effects. Using a simplified interaction 
diagram, the problem of point-impact 
loading is solved for a special case. The 
analysis shows that the shear effects are 
of considerable importance when the pa- 
rameter yo — 2Qo//Mo is less than 20 
where Qo and Mo are plastic-carrying ca- 
pacities of cross section for pure shear 
and bending, respectively, and 2/ is the 
length of the beam. 


Viscous Damping in Flexural Vibrations 
of Bars. .59—APMW-8...By M. K. New- 
man, Mem. ASME, University of Notre 
Dame, Notre Dame, Ind. 1959 West Coast 
Conference of the ASME Applied Me- 
chanics Division paper (in type; toc be 
published in Trans. ASME—J. Appl. 
Mech.; available to July 1, 1960). 

Energy dissipation in flexural vibra- 
tions is considered by introducing into 
the Timoshenko beam equation viscous- 
damping terms proportional to the time 
rate of extensional strain. 

Two modes of wave transmission arise 
from the roots of a quartic equation. On 
the lower mode, a solution is indicated in 
terms of characteristic functions which 
represent the damped natural vibrations. 

For a specified range of values of damp- 
ing, the amplitudes of natural vibrations 
are governed by characteristic damping 
factors which exhibit a maximum in the 
region of frequencies where wave veloci- 
ties are dispersed. 

There can be no frequency cut-offs. 

In the higher mode of wave motion, 
the characteristic damping factors ex- 
hibit a monotone increase toward short 
wave-length limits analogous to those ob- 
tained in the Bernoulli-Euler-Sezawa 
equation. 


Postbuckling Behavior of Rectangular 
Plates With Small Initial Curvature 
Loaded in Edge Compression. .59—AP- 
MW-22...By Noboru Yamaki, Tohoku 
University, Sendai, Japan. 1959 West 
Coast Conference of the ASME Applied 
Mechanics Division paper (in type; to 
be published in Trans. ASME—J. Appl. 
Mech.; available to July 1, 1960). 

In the previous paper (ASME paper 
No. 58—A-59, of which this is a continua- 
tion), the title problem is theoretically 
treated under eight different boundary 
conditions and numerical solutions are 
obtained for the deflection, edge shorten- 
ing, and effective width of the square 
plate in edgewise compression. 

As a continuation of this work, the 
stress state in the buckled plate is investi- 
gated and numerical results for the square 
plate are given graphically. Further, 
the formulas for the ultimate load of the 
square plate in each case are derived by 
using the maximum-shear theory for the 
beginning of yielding, and comparison is 
made with the previous results and experi- 
ments. 
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Recruiting the Engineer 


Comment by Paul L. De Bacco! 

I aGree with most of the author's 
remarks.» However, based upon my ex- 
perience in recruiting engineers and other 
scientific people, I have concluded that 
they have four basic wants or drives that 
must be satisfied in order for them to be 
both productive and happy in their job. 
These are: (1) Desire for recognition, 
(2) need for security, (3) the feeling of 
belonging, and (4) new experiences. 

1 Desire for Recognition. The engi- 
neer and scientist, like other people, wants 
to be recognized. He likes to be told oc- 
casionally that he is doing a good job and 
that he is contributing something to the 
betterment of the organization. 

2 Need for Security. Security means 
reasonable freedom from worry, fear, and 
anxiety. It appears to me that the engi- 
neer and scientist are much more interested 
in security than the average individual. 
In interviewing experienced engineers and 
scientists I have often come across in- 
dividuals who had with them a little 
notebook containing questions about 
fringe benefits that they wanted to be sure 
they had answers to. They always ap- 
peared to be quite concerned about pen- 
sion plans, hospitalization benefits, sta- 
bility of the organization, and soon. In 
a few cases, and by few I mean 20 to 25 
per cent of the time, I was asked about the 
promotional opportunities within the or- 
ganization. Whether this is a common 
thing or something I, alone, have ex- 
perienced I don’t know. 

3 The Feeling of Belonging. In talking 


1 Regional personnel manager, Celanese 
Corp. of America, New York, N. Y. 

?R. G. Alleman, ‘Recruiting the Engineer,"’ 
MecnanicaL Enoingerinc, vol. 81, April, 


1959, pp. 65-66. 
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to engineers and scientists I oftenask what 
they want from a job. Invariably they 
all say that they want to work for a 
company in which they can feel that they 
are ‘part of a team and are in on things.”’ 
Quite often an engineer or scientist is hired 
and placed in an office and pretty much 
forgotten, and little effort is made to 
keep him informed of things that are 
taking place within the organization. 
Organizations can win an emotional at- 
tachment for the company if they will 
find the means of telling employees about 
the company, its history, its policies, and 
aims. Being told what is happening 
and why goes a long way toward satisfy- 
ing this need. 

4 New Experiences. The engineer and 
scientist, like all of us, are looking for 
work that is challenging, interesting, and 
stimulating. If a good engineer is placed 
in a routine job that presents no chal- 
lenges to him, he will leave the company. 
It is management's job to give the engi- 
neer and scientist assignments that will 
satisfy this need for new experiences. 

While these four basic drives are asso- 
ciated with the engineer and the scien- 
tist, they also apply to other individuals. 
The degree to which they exist, however, 
will vary. 


Comment by Arthur M. Krill® 

This paper? is a most comprehensive 
and interesting presentation of the 
method of engineering recruitment being 
conducted by one of our large industrial 
firms. The author's remarks point up 
the need for a dynamic approach to the 
problem of maintaining a steady flow of 
technically trained manpower into the 


3 Head, Mechanics Division, Denver Re- 
search Institute, University of Denver, Denver, 
Colo. Mem. ASME. 
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bloodstream of any progressive company. 

An operating investment per employee 
of some $27,000 to $28,000 is indicative 
of the value of the individual employee 
to management and the stockholders. 
Properly placed and well-adjusted work- 
ers are a necessary ingredient for an effi- 
cient operation in this competitive era. 
It seems desirable, then, that recruiting 
technical men be a career occupation of a 
selected group of interested technical men 
for some protracted period. I heartily 
endorse the use of scientifically trained 
men to recruit for the technical areas, and 
I also believe that they must have at 
least moderate training in personnel work 
and possess a suitable personality to be 
effective contact men in such assignments. 

The author has emphasized the ad- 
vantages to employee and company 
which accrue from a summer-employment 
technical program. Although I believe 
that such a program is no substitute for 
true co-operative education, it does give 
prospective employee and employer at 
least one opportunity to examine one 
another at firsthand. The nearly double 
acceptance rate of summer employees over 
other college-recruited technical candi- 
dates who received offers, and the dem- 
onstrated lower turnover among work- 
ers possessing five years’ experience 
with the company, indicate the in- 
fluence of the work-experience system on 
recruiting efficiency. 

The Co-operative Plan of Engineering 
Education offers the ultimate in provid- 
ing an interesting and efficient transition 
between classroom and industrial assign- 
ment. Under this system the young 
engineer-in-training has several times 
the opportunity to observe and learn on 
the job as he has in the relatively success- 
ful summer-employment program de- 
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scribed by the author. The alternate 
periods of academic training and indus- 
trial experience not only bridge the gap 
between the somewhat different en- 
vironments, but also permit technical 
facts to be brought into focus and an- 
chored more firmly in the student's mind. 
The responsibility of the recruiter 
under a co-operative arrangement is not 
reduced to zero, but first placements can 
be made at the undergraduate level, and 
errors are more easily corrected. For this 
reason I believe that participation in the 
Co-operative Plan is an important con- 
sideration for companies and engineering 
students alike in connection with the 
ultimate desire of both to form happy, 
lasting, and beneficial associations. 


Comment by J. P. Rockfellow‘ 

The importance of the same recruiter 
or representative interviewing at a given 
school over a period of years should be 
emphasized. In this way he builds 
contacts which are of inestimable 
value. 

In addition to getting well acquainted 


*Manager of Employment, Union Oil 
Company of California, Union Oil Center, 
Los Angeles 17, Calif. 


Comment by J. D. Andrew, Jr.® 


Tue operating results for the first 
year at Philo, as described in this paper,® 
are something for engineers in this coun- 
try to be proud of. Better yet, it shows 
the way toward reduced kw costs, not 
only by more efficient heat cycles but by a 
simplified boiler design at less capital 
investment. The authors and the com- 
pany they represent are to be commended 
in this pioneering success. 

This report in simple form analyzes 
the operating efficiency test results. 
The over-all performance of the prime 
movers is better than predicted. It is the 
auxiliary losses that add up to more than 
“the expected.’’ This important fact 
quite naturally leads us, as manufacturer 
of the boiler, to analyze our part in this 
deficiency. 


1 Boiler Feed Pump. The water flow 
through the boiler is directly related to 
gross output, but the flow resistance of 
the once-through circuitry, which dic- 
tates the pump pressure, measured 13 
per cent less than predicted at full load. 


5 Executive Engineer, The Babcock & 
Wilcox Company, Barberton, Ohio. 

“A. S. imes and J. A. Tillinghast, 
“Thermal Performance of the Philo Super- 
critical Unit,"” Megcuanicat ENGINEERING, 
April, 1959, ‘vol. 81, pp. 81-84, condensed 
from Paper No. 58—A-297, 
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Thermal Performance of the Philo Supercritical Unit . 


with the placement people, he has an 
opportunity to develop faculty contacts. 
Through these contacts a mutually 
valuable exchange develops. This may 
include referrals to likely candidates 
working on special graduate problems, 
former students, and those in the military. 
The faculty also give invaluable assist- 
ance in appraising students. Further, 
the liaison built up enables the faculty 
to receive valuable reports on how former 
students are progressing in their chosen 
fields. This can only work to the mutual 
benefit of the employer and the school. 
An interesting note is that du Pont 
normally schedules 20-minute  inter- 
views. Because a large percentage of 
those considered are invited to visit 
du Pont facilities, rhe initial interview 
is augmented by this second meeting. 
Many companies, however, rely to a 
greater extent on the evaluation made 
from the initial interview, and only in 
particular cases is the applicant invited 
to visit company facilities prior to re- 
ceiving an employment offer. Union Oil 
Company normally asks for 30 minutes. 
In this way we can not only make a fuller 
evaluation of the likely applicant, but 
also can assist others by counseling and 


2 Forced and Induced Draft Fans. The 
gas weight was some 4 per cent less than 
that predicted, while the flow resistance 
was 14 per cent less. 

3 Recirculating Gas Fan. The basic 
design called for 75 per cent gas recir- 
culation as furnace tempering, made 
necessary by the furnace size being small 
due to building limitations. Gas tem- 
perature has been held down successfully 
to about 1930 F entering the superheater 
tubes, as originally calculated. The draft 
differential across this system is some 43 
per cent less than predicted under clean 
furnace conditions. The fan is constant 
speed, requiring damper control, how- 
ever. As reported, there is good reason 
to believe that the alternate windings of 
the motors for 80 per cent speed will be 
satisfactory. 

4 Feedwater Clean-Up Cycle Pumps. 
Boiler-water quality control has met 
most satisfactorily the desired specifica- 
tions. The tests reported upon were 
only about four months after initial 
start-up operation when silica contami- 
nation was undoubtedly more prevalent 
than today. This is a small item in 
today’s normal operation. 


In conclusion, 8886 Btu per net kwhr 
is a fine record over a seven-month operat- 
ing period. The report one year from 
now should be substantially better. 


avoiding the processing of numerous 
applications. 

There are differences of opinion among 
recruiters as to whether or not notes 
should be taken during an interview. 
It is our belief that limited notes should 
be taken during the interview period or 
some pertinent information and impres- 
sions may be lost. After the applicant 
has left the room, final notations and a 
summary may properly be written. This 
procedure at least minimizes note-taking. 

As mentioned by the author, we feel 
it is essential that candidates be given a 
true picture of the company. Also, to 
avoid an inflated conception by the engi- 
neer of his own values, it is necessary to 
Maintain a competitive salary schedule— 
don’t extend an offer for too high a 
starting salary ‘‘just to get the man.” 

The summer-employment program cer- 
tainly is a most valuable method of 
building toward a mutually agreeable 
selection. It is important, however, 
to avoid re-employing a student on suc- 
cessive summers unless it is likely the 
company would want to offer him per- 
manent employment upon graduation. 
Otherwise, both student and the com- 
pany are placed in an awkward position. 


Authors’ Closure 


Mr. Andrew's comment is an important 
addition to the paper and indicates the 
high degree of success which was 
achieved in the design of this first super- 
critical pressure boiler. Since the time 
of presentation of this paper, the tests 
and necessary evaluations have been 
carried out which have led to the decision 
to reduce operating speed of the re- 
circulating gas fans to 80 per cent of 
their original speed. This modification 
has been in successful operation for 
several months. 

The test program on the boiler feed- 
pump seals was completed and a new 
s¢al design has been successfully devel- 
oped. 

At the first convenient outage, this 
new seal will be installed. It is an- 
ticipated that this new seal will not 
only have high availability but will also 
reduce leakage losses to reasonable 
levels. 

A. S. Grimes.’ 
J. A. Tillinghast.* 

7 Head, Results Section, American Electric 

Power Service Corporation, New York, N. Y. 


Mem. ASME. 
® Staff Engineer, American Electric Power 


Service Corporation, New York, 
Mem. ‘ASME 
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Nuclear Rocket Propulsion 


Nuclear Rocket Propulsion 


By R. W. Bussard and R. D. DeLauer. 
McGraw-Hill Book Company, Inc., New 
York, N. Y., 1958. Cloth 5!/: x 9 in., figs, 
references, tables, appendix, index, xiii 
and 370 pp., $10. 


Reviewed by Wallace A. Moser! 


Nuctear rocket technology, par- 
ticularly with the inclusion of nuclear- 
electric propulsion, covers every phase 
of modern space-age engineering. The 
authors have succeeded in producing a 
clear-cut and comprehensive view of 
nuclear propulsion problems and design 
philosophy which will be instructive to 
every engineer working in even remotely 
related fields. The presentation of the 
material is in a descriptive manner, 
although the book has the format of a 
textbook. Pertinent equations are given 
without derivation, and few instructive 
examples are worked out, so that the 
continuity is good. The properties of 
the equations are not neglected, however. 
Many graphs of the behavior of the 
formula variables are included, so that 
the reader can gain insight into the 
relationship between different parameters 
ata glance. In some instances the nota- 
tion may cause some difficulty, but this is 
more the fault of the tremendous scope 
of the book than any caprice of the 
authors. They point out that they have 
tried to adhere to the symbology used in 
each field, and have even allowed some 
duplication between sections where it is 
not confusing. 

The organization of the book follows 
roughly the design procedure for a 
nuclear missile. The first section deals 
with general rocket performance; the 
thermochemistry of propellants, nozzle 
processes, and ballistic missile trajec- 
tories. The problems of satellite boost 
and space trajectories with nuclear 
rockets are not included; furthermore, 
at a later point mention is made of the 
nonreusable character of rocket reactors. 
Evidently the authors have decided to 


! Research engineer, Rocketdyne, Canoga 
Park, Calif. 
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stick with the ballistic missile concept, 
rather than the satellite or space missile, 
for this edition. This is the only in- 
stance of progress in the field outdating 
the text which is evident, and this is 
certainly minor. The material presented 
by the authors will remain applicable 
even though rocket concepts may change. 

The section on missile-system. analysis 
is the first time this subject has been 
dealt with in a text. It is difficult to 
gain an understanding of the complex 
interdependence of missile component 
weight relations actually setting up a 
hypothetical rocket and attempting to 
balance conflicting factors, but sufficient 
examples and parametric weight repre- 
sentations are given so that a reader can 
follow through a first-order system 
analysis on his own. 

In the sections on heat transfer and 
materials, particular emphasis is placed 
on the problems of thermal stability 
conditions and thermal stresses peculiar 
to a rocket reactor core during start-up 
and steady-state operation. The sections 
on nucleonics and system control are 
largely descriptive because only machine 
computation is realistic for obtaining 
any information other than gross esti- 
mates. A rocket reactor must undergo 
an extremely quick build-up to full power 
to avoid wasting propellant, and its 
dynamic and transient characteristics 
must be accurately determined. The 
book concludes with a review of possible 
rocket-testing procedures and some brief 
sketches of advanced methods of nuclear 
and nuclear-electric propulsion. 

In addition to the graphs depicting the 
behavior of some of the equations, there 
is also included a large number of tables 
of useful formulas and tables of proper- 
ties of materials (including a surprising 
23 pages devoted to a nuclide chart). 
This reference information is helpful to a 
reader who wishes to make rough design 
calculations, as well as to a student who 
desires to acquire a working knowledge 
of the subject without having to consult 
the extensive bibliography. However, 
the book was not intended to be a hand- 
book, and can easily be absorbed by the 


engineer wanting only to become ac- 
quainted with nuclear rockets. An ex- 
cellent feature of the book in this respect 
is the unusually lucid explanations of the 
usefulness of mathematical techniques 
used in nuclear rocket design work, such 
as relaxation solutions, the Laplace 
transform, analog-computer simulation, 
control stability criteria, two-group 
neutron diffusion, and multigroup time- 
dependent machine calculations. The 
recent Kiwi reactor test pinpoints the 
timeliness of this book and its importance 
to the space-age engineer. 


Mechanics of Fluids 


Advanced Mechanics of Fiuids 


Edited by Hunter Rouse. John Wiley & 
Sons, Inc., New York, N. Y., 1959. Cloth, 
6 X 9'/2 in., figs, tables, problems, refer- 
ences, appendix, index, xiv and 444 pp., 
$9.75. 


Reviewed by J. P. Johnston? 

As staTeD in the preface to the book, 
it is intended to be used primarily as a 
text for a graduate fluid-mechanics 
course. There is little doubt in the re- 
viewer's mind that it suits this purpose 
admirably. However, of what value is 
the book to an engineer working in in- 
dustry on advanced  fluid-dynamics 
problems? 

The subject matter is almost com- 
pletely devoted to the discussion of the 
mechanics of incompressible fluids. 
None of the subjects of great current in- 
terest such as magnetohydrodynamics, 
flow of reacting fluids (combustion), or 
flow of rarefied gases are discussed. 
Nevertheless, most qualified workers con- 
cerned with any of the above interests 
recognize the value of a solid background 
in incompressible-flow theory. The 
modern theories on these subjects have 
many direct and indirect roots in the 
mathematical techniques and physical 
concepts developed by the hydrodynami- 
cist. 


2 Research engineer, advanced engineering 
department, Ingersoll-Rand Company, Phil- 
lipsburg, N. J 
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The scope of material covered in the 
book may be judged by analysis of its 
contents. The introduction, chapter 1 
(28 pages), includes an excellent discus- 
sion of the limitations of either mathe- 
matical analysis or experimentation when 
one approach is not guided and tempered 
by the other. It also contains some 
material on methods of dimensional 
analysis using the x theorm. Chapter 2 
(39 pages) presents the physical concepts 
and equations that form the basis of the 
mathematical theories to follow. The 
foundations of potential flow theory are 
expounded in chapter 3 (75 pages) and 
various mathematical techniques (separa- 
tion of variables, method of images, and 
method of integral equations) as well 
as approximate techniques for solving 
potential flow problems are dis- 
cussed. 

Methods of solving two-dimensional 
potential flow problems by conformal 
mapping are thoroughly covered in 
chapter 4 (57 pages). In chapter 5 (61 
pages) the Navier-Stokes equations are 
developed and some of the exact and 


Radiation Hazards and Protection 

By D. E. Barnes and Denis Taylor. 1959, Pit- 
man Publishing Corporation, New York, N. Y. 
178 p., 58/4 X 83/4 in., bound. $6.75. The 
nature of the radiation hazard is explained and 
the levels of radiation which are accepted 
as safe are presented. The authors then dis- 
cuss the protective methods by which these 
safe levels can be attained, and the measure- 
ments that will show whether satisfactory con- 
ditions have been achieved. In a concluding 
section the radiological hazards arising from 
atomic warfare are examined, together with 
the protective measures possible. A considera- 
ble portion of the book is devoted to various 
types of instrumentation. 


Radioisotopes in Scientific Research 

Vol. I: Research With Radioisotopes in 
Physics and Industry. 

Vol. Il: Research With Radioisotopes in 
Chemistry and Geology. 

Proceedings of the First (UNESCO) Inter- 
national Conference. 1958, Pergamon Press, 
Inc., New York, N. Y. 61/2 X 10!/, in., 
bound. $22.50 each. Volume one considers 
research with radioisotopes in physics and in- 
dustry and contains papers discussing produc- 
tion of radioisotopes, dosimetry, design and 
use of strong sources, metallurgy, industrial 
a solid-state physics, and methods 
and techniques. Volume two considers re- 
search with radioisotopes in chemistry and 
geology and contains papers dealing with or- 
ganic chemistry, recoil chemistry, analytical 
chemistry, physical chemistry, geophysics, 
and production of radioisotopes. 


Reflex Klystrons 
By J. J. Hamilton. 1959, The Macmillan 
Company, New York 11, N. Y. 260 p., 5*/« 
X 9in., bound. $9. An introductory survey 
of reflex klystrons. The aut) or discusses cav- 
ity resonators and output systems, electron dy- 
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approximate solutions of these equations 
are presented. In addition, this chapter 
includes a 20-page section on the theory 
of stability of laminar flow. The funda- 
mental concepts and equations of turbu- 
lent flow are presented in chapter 6 (45 
pages) along with brief discussions of the 
theories of isotropic turbulence, turbu- 
lent diffusion, and turbulent shear 
flow. 

Chapter 7 (53 pages) clearly sets out 
the approximations and equations of 
boundary-layer theory and presents the 
methods of exact solution of the two- 
dimensional (Falkner and Skan) and axi- 
symmetric laminar boundary-layer flows. 
The inner and outer laws of turbulent 
velocity profiles, unsteady boundary lay- 
ers, and some of the approximate methods 
of solving laminar and turbulent bound- 
ary-layer problems are discussed briefly. 
The last chapter (46 pages) presents the 
theoretical methods of free-turbulence 
shear flow as applied to jet mixing and 
wake-spreading problems. The book 
includes numerous problems, an excellent 
appendix on equations in curvilinear, 
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namics of the reflex klystron oscillator, load 
effects, engineering aspects, representative and 
unconventional reflex klystrons, and future 
trends. The practical a of reflex klys- 
tron manufacture are emphasized throughout, 
and descriptions of the physical processes oc- 
curring in actual tubes are given. 


Refractories Bibliography 1947-1956 
Compiled by The Joint Refractory Committee 
of the American Iron and Steel Institute and 
The Refractories Institute. 1959, University 
of Oklahoma Press, Norman, Okla. 1822 p., 
8 X 103/, in., bound. $7.50. This volume 
continues the previous compilation which cov- 
ered the period 1928-1947. Over 9500 ab- 
stracts from the periodical literature and 
patents are included, and relate to the raw ma- 
terials, manufacture, properties, and uses of re- 
fractories. Refractories in all phases of indus- 
trial use are covered, including glass industry, 
petroleum industry, and foundry refractories, 
as well as refractories for the iron and steel in- 
dustry. Developments in high-temperature 
materials are given particular emphasis. 
Solid State Physics: Advances in Research 
and Applications. Vol. 7. 

Edited by Frederick Seitz and David Turnbull. 
1958, Academic Press, Inc., New York, N. Y. 
525 p., 6 X 91/4 in., bound. $12. Among 
those aspects of solid-state physics reviewed in 
the present volume are thermal conductivity 
and lattice vibrational modes, electron energy 
bands in solids, the elastic constants of crys- 


orthogonal co-ordinates, but only a 
cursory subject index. 

A worker with specialized interests 
would probably feel that coverage of 
material relative to his specialty was 
rather brief. However, he could not 
help but consider that the presentation of 
the material given is of high quality both 
from the point of view of mathematical 
depth and precision and clarity of 
exposition. 

Major emphasis is placed on develop- 
ment of the mathematical methods 
which bear on the subject matter pre- 
sented. However, the limitations, im- 
posed by experience, on the various 
theoretical techniques are well pre- 
sented throughout the book. The level 
of the writing is such that a reader with- 
out a firm background in advanced 
calculus will find the book of little value. 

Without doubt, teachers of advanced 
courses in the mechanics of incompressi- 
ble flow will welcome this book with 
enthusiasm, and research workers in the 
fluid-dynamics field should find it a useful 
addition to their reference libraries. 


tals, wave packets and transport of electron 
in metals, study of surfaces by using new tcols 
and the structure of crystals. 


Statistical Quality Control 

By Douglas H. W. Allan. 1959, Reinhold 
Publishing Corporation, New York,N.Y. 129 
51/4 X bound. $3.50. Written for 
management personnel who wish to familiar- 
ize themselves with statistical quality control 
without the necessity of mastering the mathe- 
matical details of the technique. Followin 
an introduction to the concepts involved an 
their place in management, the basic tools are 
then Sonthel including statistical concepts, 
process capabilities, statistical control charts, 
and statistical acceptance sampling. The 
book concludes with the methods for in- 
vestigations and their field of application and 
limitations. 


Technische Laufwerke Einschiiesslich 
Uhren 

By Friedrich Assmus. 1958, Springer-Verlag, 
Berlin, Germany. 279 p., 6'/2 X 91/2 in., 
bound. 36 DM. A detailed treatment of 
driving and actuating mechanisms for precision 
devices. The first third of the book is devoted 
to the design of small spur and bevel gears. 
The remainder deals with spring drives, indi- 
cating mechanisms, gear trains, escapements, 
and alarm mechanisms as used in clocks, 
meters, and various recording devices. . 


Theory of Relativity 

By W. Pauli. 1959, Pergamon Press, Inc., 
New York, N. Y. 241 p., 61/4 X 10 in., 
bound. $6. The present volume is a reprint 
of an earlier edition, and in addition contains a 
series of supplementary notes which provide 
selected information about later developments 
as well as the author's personal views upon cer- 
tain controversial questions. The five sections 
contained in the book deal with the founda- 
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tions of the special theory of relativity, mathe- 
matical tools, detailed aspects of the special 
theory of relativity, the general theory of rela- 
tivity, and theories on the nature of charged 
elementary particles. 

Thermodynamic and Transport Proper- 
ties of Gases, Liquids, and Solids 

Published 1959 by The American Society of 
Mechanical Engineers and the McGraw-Hill 
Book Company, Inc., New York, N. Y. 472 
p., 81/4 X ll in., bound. $12.50. (Members 
of ASME, $10.) In addition to reviewing and 
evaluating the subject as a whole, the 42 papers 
included report a large amount of new data as 
well as recent techniques. The papers discuss 
transport properties from the standpoint of 
theory and experiment, and thermodynamic 
properties of liquids aed ne PVT data and 
equation of state, thermodynamic properties of 
boron compounds, high-temperature transport 
properties of metals and ceramics, and high- 
temperature thermodynamic properties of 
gases. These papers were presented at the 
Symposium on Fhermal Properties held in Feb- 
ruary, 1959. 


Tignes 

Published 1958 by La Houille Blanche. Dis- 
tributed by Editions Eyrolles, Paris, France. 
440 p., 9 X 12 in., bound. 8000 fr. This 
group of papers by engineers connected with 
the work covers fully the hydraulic installa- 
tions of Tignes in the French Alps. The 
Tignes Dam, one of the highest in the world, is 
described in detail, as are the problems encoun- 
tered in its construction. The power plants at 
Bréviére, Le Chevril and Ponturin, and the cen- 
tral plane at Malgovert are similarly treated. 
The Pook is profusely illustrated with photo- 
graphs and diagrams. 


Work Measurement 

By V. H. Rotroff. 1959, Reinhold Publishing 
Corporation, New York, N. Y. 203 p.,5 X 
7'/, in., bound. $4.85. The need for better 
planning is stressed in this volume which dis- 
cusses the setting of work standards and how to 
use and maintain them. All phases of the work 
Measurement program are presented: Why 
work is measured and what it means to com- 
pany personnel; the standard data approach; 
the economics of work measurement; the con- 
sultant's role; labor relations and work meas- 
urement. The methods and procedures de- 
scribed were developed from the first-hand ex- 
perience of management consultants and indus- 
trial engineers actively engaged in the field of 
work measurement. 


Die Zahnformen der Zahnrader 

By Hermann Trier. Fifth Edition. 1958, 
Springer-Verlag, Berlin, Germany. 76 p., 
6'/, X 9in., paper. 2.70DM. A thorough 
mathematical analysis of the design of gear- 
tooth forms and systems. Beginning with a 
section on fundamentals, the book deals suc- 
cessively with straight-toothed spur gears, 
helical spur gears, bevel gears, and worm gears. 
The provides a group of numerical 
examples. 


Adhesive Bonding of Reinforced Plastics 

By H. A. Perry. 1959, McGraw-Hill Book 
Company, Inc., New York, N. Y. 275 p., 
6 X 9!/,in., bound. $8.75. This volume is 
intended to fill the gap which exists between 
the technology of adhesive bonding and the 
art of glass-fiber-reinforced plastic molding. It 
discusses the theory, equipment, design, pro- 
duction, and testing of adhesive bonded assem- 
blies containing parts reinforced with glass 
fibers or similar fibrous materials. Specific 


topics included deal with the theory of the 
mechanics of adhesive joints, laminating resins 
and adhesives, rheology and general properties 
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of adhesives, recent testing techniques, and 
quality control. Useful tables and a glossary 
are included. 


Applied Mathematics for Engineers and 
Scientists 
By C.G. Lambe. 1958, The Macmillan Com- 
pany. New York, N. Y. 518 p., 6 X 84/,in., 
und. $8.50. Three broad aspects are en- 
compassed in this volume, beginning with dy- 
namics which encompasses the motion of a par- 
ticle, the plane motion of a rigid body, vector 
analysis, and Lagrange’s equations. In addi- 
tion there is an account of Fourier series, har- 
monic analysis, and small oscillations. This is 
followed by a discussion of statics, specifically 
statics of a rigid body, statics of strings and 
chains, and structural statics. The concluding 
chapters dealing with hydrodynamics treat 
the stability of floating bodies, Bernoulli's 
equation for liquids and gases, stream functions, 
and the atmosphere. A _ practical 
approach is maintained throughout, and nu- 
merous examples and exercises illustrate the 
solution of physical and engineering problems. 


Bibliography on Industrial Radiology, 
1956-1958 

By H. R. Isenburger. 1959, St. John X-Ray 
Laboratory, Califon,N.J. 27 p., 88/4 X 
in., paper. $4. The present volume is the 
seventh part of a continuing bibliographical 
supplement to ‘Industrial Radiology’’ (1943), 
by Ancel St. John and Herbert R. Isenburger, 
and is intended to provide access to later de- 
velopments in this field. The continuing 
growth of this subject is reflected in the in- 
creased number of citations given for each year. 
With the advent of radioisotopes particular 
attention has been paid to safety precautions, 
as is indicated by the numerous references to 
this aspect. 

Budgeting: Principles and Practice 

By H. C. Heiser. 1959, The Ronald Press 
Company, New York, N.Y. 415p.,6 X 91/4 
in., bound. $10. Emphasizes budgeting as a 
prime management tool for continuous profit 
planning and control. An introductory sec- 
tion provides an over-all review of budgeting 
for the purposes of planning and co-ordination. 
This is followed by a discussion of budgeting 
for control, including the measurement of de- 
viations from expected performance standards 
established both for planned and actual opera- 
tions. The concluding section studies in de- 
tail the actual techniques of budgeting and con- 
trolling each of ten major categories of income 
and expenditure, as well as budget revisions 
and alternative budgeting practices. 


Constitutional Diagrams of Uranium and 
Thorium Alloys 

By F. A. Rough and A. A. Bauer. 1959, Addi- 
son-Wesley Publishing Company, Inc., Read- 
ing, Mass. 153 p., 6'/, X 9'/2 in., bound. 
$5. A compilation of uranium and thorium 
constitutional diagrams from United States and 
United Kingdom sources presented in compact 
reference form. It is divided into two major 
sections, uranium and thorium alloys, each pre- 
ceded by a discussion of the transformation and 
melting temperatures of the base metal. The 
various systems are then listed in alphabetical 
order, including both binary and ternary sys- 
tems. A modified ‘‘Metals Handbook"’ sys- 
tem of notation is employed in the preparation 
of the constitutional diagrams. While unclassi- 
fied references are generally given, a few 
classified references are indicated where some 
systems are incomplete. 


Creep of Engineering Materials 

By Iain Finnie and William R. Heller. 1959, 
McGraw-Hill Book Company, Inc., New York 
N. Y. 341 p., 6 X 9!/,in., bound. $11.50. 
The creep of materials is covered from the 


standpoint of design for creep conditions with 
sufficient detail provided to formulate and solve 
rin problems. Illustrated treatment 
is given for such — as measurement of 
creep variables, including temperature, strain, 
and load; mechanisms involved in the creep of 
metals and nonmetals; stress analysis under 
creep conditions; sources of creep data; factors 
in choosing a design stress; and creep problems 
occurring in specific applications. Typical 
creep curves and examples of engineering cal- 
culations are included. 


Cryogenic Engineering 

By Russell B. Scott. 1959, D. Van Nostrand 
Company, Inc., Princeton, N. J. 368 p., 6 X 
91/, in., bound. $5.60. Although the prac- 
tical aspects of cryogenic processes and equip- 
ment are culated, an effort is made to in- 
clude the theoretical fundamentals required for 
understanding the subject. The major prob- 
lems encountered in the development and appli- 
cation of low-temperature techniques are de- 
scribed, including the liquefaction and separa- 
tion of gases, cooling by adiabatic demag- 
netization, measuring low temperatures, low- 
temperature insulation, and the storage and 
transfer of liquefied gases. Two concluding 
chapters provide handbook-type information 
on the properties of very cold fluids and solids. 
The material given treats of the most recent de- 
velopments and is organized with a view to in- 
dicating the feasibility of any new project, as 
well as the difficulties which may be encoun- 
tered. 


Fluid Meters, Their Theory and 
Application 
Fifth Edition. Published 1959 by The Ameri- 
can Society of Mechanical Engineers, New 
York, N.Y. 203 p., 8'/2 11'/, in., bound. 
$8. A revision of a standard work that en- 
compasses classification and nomenclature, 
theory and fundamentals of fluid meters, and 
constants and factors useful in fluid metering. 
In addition to the expansion and revision of the 
text two changes have been made in the presen- 
tation of the subject. The gravitational sys- 
tem of units has been used in the development 
of equations and the presentation of physical 
data, and the coefficients of differential head 
meters are given on the basis of the pipe 
Reynolds number. 


Forest Machinery 

By E. R. Huggard and T. H. Owen. 1959, 
Adam and Charles Black, Ltd., London, Eng- 
land. 192 p., 53/4 X 83/, in., bound. 24s. 
A general description of the varied machinery 
and equipment used in forestry and the main- 
tenance of woodlands. Introductory chapters 
deal with mechanization in the forest, eco- 
nomic considerations, and the principles of the 
application and operation of machinery. These 
are followed by practical information on nurs- 
ery equipment, machinery for land preparation 
and forest establishment, road construction 
plant, felling and rough conversion, extrac- 
tion of timber from the point of felling, forest 
protection, and general machinery associated 
with these activities. Numerous illustrations 
accompany the text. 


ts of R + 


Fundamental Asp 
Shielding 

By Herbert Goldstein. 1959, Addison-Wesley 
Publishing Company, Inc., Reading, Mass. 
416 p., 61/4 X 9'/,in., bound. $9.50. Stress 
is laid on the fundamentals of the subject, spe- 
cifically the factors affecting the permissible ra- 
diation levels, the sources and characteristics of 
the radiation to be shielded against, and how 
bulk shielding measurements are made. The 
book concludes with a detailed analysis of the 
calculations necessary to determine, theoreti- 
cally or empirically, the attenuation of neutron 
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and gamma rays in shield materials. Although 
certain related fields such as radiation biology 
and nuclear physics are considered, a back- 
ground knowledge on the part of the reader is 
assumed. 


Fundamentals of Engineering Drawing 

By W. J. Luzadder. Fourth Edition. 1959, 
Prentice-Hall, Inc., Englewood Cliffs, N. J. 
720 p.,6'/4 X 9'/,in., bound. $10. The basic 
aspects of the subject involving the use of in- 
struments, lettering, engineering geometry, 
and multiview drawing are given at the outset 
in a revised presentation. In addition, the 
chapter on dimensional practices and on weld- 
ing drawing are completely revised and a new 
a added on practical sketching. New 
problems are included as are 400 new illustra- 
tions. Surface shading is now used to permit 
rapid visualization of three-dimensional views. 
The latest ASA and SAE standards are used 
throughout. 


Handbook of Architectural Practice 

Eighth Edition. Published 1959 by The 
American Institute of Architects, Washington, 
D. C. Various pagings, 81/2 X 11'/, in., 
bound. $8. This handbook is intended to be 
useful to both the architect and his client. The 
first part deals with the building field and archi- 
tectural practice in general as well as related 
legal aspects. Succeeding sections cover the 
organization and office procedures of architec- 
tural firms, and examine in detail the usual 
procedures of an architect in relation to a build- 
ing project. An appendix gives a wide variety 
of sample forms and contracts. Although it is 
primarily written for small and medium-sized 
offices, larger offices will find it useful as will 
architectural students. 

Handbook of Natural Gas Engineering 

By D. L. Katz and others. 1959, McGraw- 
Hill Book Company, New York, N. Y. 802 p., 
83/, K 111/, in., bound. $37.50. An exten- 
sive treatment of natural gas, beginning with 
its occurrence in the reservoir through its pro- 
duction, processing, and transportation to the 
ultimate consumer. Primary consideration is 
given to the properties of and the 
application of these properties in flow and proc- 
essing operations. Among the recent advances 
covered are turbulence factors for high velocity 
of flow through porous media, design methods 
for wells behaving in an unsteady manner, and 
flow calculations involving integrated func- 
tions of the compressibility factor and pressure. 
A special chart, based on core data for predict- 
ing the flow of natural gas from a well is in- 
cluded. 

Heating, Ventilating, and Air-Condition- 
ing Guide, 1959 

Published 1959 by the American Society of 
Heating and Air-Conditioning Engineers, Inc., 
New York, N. Y. 768 p., 83/4 X 111/, in., 
bound. $12. A revised edition of a standard 
handbook which covers environment, comfort, 
and physiological heating and 
cooling loads; room heating and cooling meth- 
ods and equipment; air systems and equip- 
ment; steam and water systems and equipment; 
heat generating methods and equipment; re- 
frigeration, spray apparatus, and sorbents; 
controls, instruments and motors; and indus- 
trial systems. Five new chapters have been 
added on high-temperature water systems, the 
heat pump, evaporative apparatus for heat re- 
jection, evaporative air cooling and humidifica- 
tion, and snow melting. In addition, extensive 
changes have been made throughout the vol- 
ume. A feature of the guide is the extensive 
references provided with each chapter and a 
separately paged buyer's guide of over four 
hundred pages. 

Information Theory and Statistics 

By Solomon Kullback. 1959, John Wiley and 
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Socicties Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- 


ogtaphies, maintains search and 
translation services, and can supply a 
photoprint or a microfilm copy of any 
items in its collection. Address 
inquiries to Ralph H. Phelps, Direc- 
tor, Engineering Societies Library, 29 
West 39th Street, New York 18, N. Y. 


Sons, Inc., New York, N. Y. 395 p., 6 X 
9'/, in., bound. $12.50. Discusses logarith- 
mic measures of information and their applica- 
tion to the testing of statistical hypotheses. 
Throughout the book there is an attempt to 
maintain consistency in the application of the 
concepts and properties of information theory 
so as to achieve a unified presentation of the 
subject matter. Specific applications consid- 
aa include analysis of samples of fixed size, 
analysis of multinomial samples, and of samples 
trom Poisson populations, and analysis of con- 
tingency tables. Also included are parametric 
roblems about the exponential taocily of popu- 
ations, particularly the multinomial, Pois- 
son, and normal. 


Interkama, 1957 

Vortrage zum Internationalen Kéngress mit 
Austellung fiir Messtechnik und Automatik. 
Published 1958 by R. Oldenbourg, Munich, 
Germany. Various pagings, 8'/2 X 115/, 
in., bound. 38.80 DM. This collection 
brings together the more than 75 papers pre- 
sented at an international conference on meas- 
uring techniques and automatic control held in 
Diisseldorf in 1957. The areas covered are 
electrical and process-control measuring instru- 
ments, processes of measurement, control ap- 
paratus and methods in communication en- 
gineering, power control of boilers for com- 
pounding, and automatic control for batch 
processing. The papers are in German, often 
with English summaries, and most have ap- 
peared previously in various other German 
publications. 


Introduction to the Theory of Compressi- 

ble Flow 

By Shih-I Pai. 1959, Van Nostrand Company, 
Inc., Princeton, N. J. 385 p., 6'/2 X 9'/4 
in., bound. $9.75. The fundamentals of 
compressible flow are described, ranging from 
basic assumptions and formulation of theory to 
various methods of solving the problems in- 
volved. The physical properties of gases are 
reviewed and followed by a detailed discussion 
of the theory of compressible flow of inviscid 
fluids in relation to both steady and non-steady 
flow. In addition, such advanced topics as 
transonic flow, hypersonic flow, and rotational 
flow are thoroughly examined. In the last 
three chapters the author provides a detailed 
analysis of a viscous compressible fluid includ- 
ing the effect of chemical reaction and electro- 
magnetic forces. 


Jets and Rockets 

By A. Barker and others. 1959, Chapman and 
Hall, London, England. 268 p., 5'/2 X 8'/s 
in., bound. 35s. The close relationship of 
rocket and jet development to advances in 
high-speed acrodynamics forms the underlying 
theme of this volume, which approaches the 


subject of aircraft propulsion from the view- 
point of the stelpataialts. Among those 
topics discussed are the momentum theory of 
jet and rocket propulsion, air resistance, and 
aerodynamic design at high speeds, the per- 
formance of rocket projectiles, and future de- 
velopments. Numerous illustrations are pro- 
vided and appendixes with useful data are in- 
cluded. 


Materials for Rockets and Missiles 
By R. G. Frank and W. F. Zimmerman. 1959, 
¢ Macmillan Company, New York, N. Y. 
124 p., 5 X 7!/2 in., bound. $4.50. Presents 
typical engineering data on lightweight, high- 
temperature materials. Existing metal and 
ceramic materials are surveyed and those ma- 
terials which are expected to become available 
during the next few years are indicated. Ma- 
terials are compared according to their chem- 
istries and selected physical properties such as 
density, coefficients of thermal expansion and 
conductivity, elastic moduli, and impact 
strength. New material fabrication processes, 
including high-temperature brazing, chipless 
production, and unconventional machining 
techniques are also covered. Sheet, wrought, 
and cast alloys with iron, nickel, and as 
bases are covered, as are wrought and cast al- 
loys of aluminum and magnesium, titanium 
alloys, cermets, molybdenum alloys, and ce- 
ramics. 


Mechanical Design and Analysis 

By R. R. Slaymaker. 1959, John Wiley and 
Sons, Inc., New York, N. Y. 418 p., 6 X 
91/, in., bound. $9.50. The major part of 
the book consists of wide and recent selection 
of industrial case studies in machine design. 
The author's intent is to relate the text to spe- 
cific design situations where the problem pre- 
cedes the theory, and may be Ac od a variety 
of ways. An analysis pertinent to each prob- 
lem is given, pe aclear and co-ordinated 
background. Review material for the most 
part has been omitted, but certain topics which 
may have been included in more elementary 
texts have been covered. These are limit 
dimensioning, materials to match job re- 
quirements, and repeated stress effects. 


Mechanics—Part 2: Dynamics 

By J. O. Meriam. Second Edition. 1959, 
John Wiley and Sons, Inc., New York, N. Y. 
420 p., 6 X 91/4 in., bound. $5. Among 
those aspects of the subject covered are kine- 
matics; kinetics; force, mass, and accelera- 
tion; impulse and momentum; and periodic 
motion. Appendixes deal with vector meth- 
ods and moments of inertia. In the present 
edition of this work various changes have been 
made to make the book more useful. Greater 
distinction is made between absolute and rela- 
tive motion analysis in the chapter on kine- 
matics, and greater emphasis is placed on the 
formulation of problems in particle kinetics by 
means of the differential equation of motion. 
In the treatment of work and energy a new sec- 
tion on virtual work is included which not 
only helps in solving certain types of problems 
but provides a steppingstone to advanced 
theory. 


Standard Methods for Testing Petroleum 
and Its Products 
Published 1959 by the Institute of Petrcleum. 
Eighteenth Edition.; 835 p., 5'/2 X 81/2 
in., paper. 2£. Includes standards on all 
phases of testing petroleum and its products 
with the exception of engine test methods for 
rating fuels. "som methods included are analy- 
sis by gas of petroleum 
ases, determination of flash point of petro- 
are products by the Abel apparatus, penctra- 
tion of semifluid greases, and evaluation of 
lubricating greases. 
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THE ROUNDUP 


Trends in Technical Institute Enrollment. . . 


revealed in EJC study of recent enrollment 


in technical institutes offering ECPD accredited curriculums 


In EARLY 1959 the Engineering Man- 
power Commission of Engineers Joint 
Council, in co-operation with The Ameri- 
can Society for Engineering Education, 
made a study of trends in freshman engi- 
neering enrollment. (See MecHANICAL 
ENGINEERING, July, 1959, p. 33.) The 
primary objective was to evaluate the 
contributory causes of the drop in fresh- 
man engineering enrollment in the fall of 
1958.! 

Many of the factors identified in the 
study suggested that some relation might 
exist between freshman enrollments in 
engineering colleges and first-year enroll- 
ments in less than baccalaureate programs. 
EMC undertook, in June, a survey to 
evaluate trends in technical institutes 
that offered Engineers’ Council for Pro- 
fessional Development accredited cur- 
riculums. 

Summary and Conclusions. Accord- 
ing to the report 1958 first-year enroll- 
ments in ECPD accredited technical insti- 
tutes increased over 1957 (by 1.2 per 
cent). This rise, however, was substan- 
tially smaller than the increase experi- 
enced in 1957 (10.2 per cent over 1956). 

Diversion of technically oriented stu- 
dents to other educational pursuits, ob- 
served in the engineering colleges, ap- 
parently occurred to a lesser extent in 
technical institutes. There does not 
appear to be any gain in the two-year 
program enrollments at the expense of 
the engineering colleges. 

Less than one third of the institutes re- 
ported receiving a lower number of 
applications from qualified candidates. 
Although entrance requirements are be- 
ing tightened in some institutes, it is sug- 
gested that enrollment is not measurably 
affected, but rather that the number and 


a “Trends in Freshman Engineering Enroll- 
ment—1957, 1958, 1959,"’ published by Engi- 
necring Manpower Commission, April 30, 
1959. 
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quality of those completing the programs 
will increase. 

Less than 30 per cent of the institutes 
accepted a smaller number of applicants 
for 1958 enrollment, compared with their 
1957 experience. This proportion ap- 
pears to correspond to the fraction re- 
porting a reduced number of applications. 

Over-all first-year technical institute 
enrollment is expected to increase in the 
fall of 1959. Close to half of the insti- 
tutes anticipate increasing enrollment 
significantly and the balance expect 
about the same enrollment, except for 5 
per cent who foresee a smaller number. 

Officers of the Institutes report in- 
creased industrial recognition of the 
potentials of engineering technicians in 
important supporting roles to engineers; 
the institutes are showing a correspond- 
ing concern for increased quality of their 
graduates. 

Responding Sample. Survey question- 
naires were mailed to 34 technical insti- 
tutes that currently offer at least one two- 
year curriculum accredited by ECPD. 
Questionnaires were received from 29. 
In addition, three others indicated they 


were unable to provide the information. 

The 29 institutes reported a total 
enrollment in 1958 of 20,367 full and 
part-time students. This compares with 
a total of 24,363 students in 35 CEMC sur- 
veyed 34 institutes; since one institute 
has recently changed its two-year pro- 
gram to a four-year baccalaureate grant 
program) institutes reported in ASEE’s 
survey of technical institutes.? The 
EMC sample, therefore, represents be- 
tween 85 and 90 per cent of the total 
enrollment of ECPD institutes. The 
latter, in turn, accounts for more than 30 
per cent of enrollments in all institutions 
offering engineering technician programs, 
identified in the ASEE study. 

Some respondents were not able to 
provide complete data for first and 
second-year enrollment and degrees for 
the three consecutive years requested— 
1956, 1957, and 1958. The statistics 
are, therefore, based on a more limited 
sample. The 26 institutions that fur- 
nished first-year data accounted for about 
78 per cent of total enrollment, whereas 
the 22 institutes with complete data for 
all questions represent 63 per cent of the 
total ECPD technical institute enrollment 
in 1958. 

2? Donald C. Metz, Chairman, Manpower 
Studies, Technical Institute Division, ASEE, 


“Fourth Engineering Technician Survey of 
Enrollments and Graduates." 


NBS Instrumentation Studies Reported at Cryogenic 


Engineering Conference 


A report on National Bureau of 
Standards instrumentation studies car- 
ried out for a nuclear-powered rocket 
test program was one of the high lights 
during the Fifth Annual Cryogenic 
Engineering Conference. At the meet- 
ing, September 2-4, 1959, at the Univer- 
sity of California, Berkeley, Calif., 


members of the staff of the NBS Cryo- 
genic Engineering Laboratory (CEL) 
presented the results of their work in 
liquid-hydrogen-flow measurement, he- 
lium-liquefaction studies, and in investi- 


gating the strength properties of various 
structural magnesium alloys and adhe- 
sives. 

A classical device, used for measuring 
or controlling fluid flow, has found its 
way into low-temperature hydrogen- 
transfer techniques. Called a Venturi 
meter, it has been widely used for or- 
dinary fluids for many years. Now, for 
the first time, this instrument has demon- 
strated its value in cryogenic engineering. 
As shown by the investigators, J. R. 
Purcell, A. F. Schmidt, and R. B. Jacobs, 
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the Venturi meter will measure liquid 
hydrogen-flow rates ranging from nine to 
270 gpm (34 to 1002 liters) with out- 
standing accuracy. In discussing the 
experimental work that was done to 
evaluate the Venturi as a cryogenic fluid 
meter, Purcell did not fail to mention 
the comparison between the device's 
accuracy and its low cost. 

“Cost was an important considera- 
tion,’’ commented D. B. Maan, engineer 
in CEL’s Cryogenic Processes section, 
“in our design of a laboratory-size 
helium liquefier."" The use of available 
cryogenic liquids, hydrogen and nitrogen, 
as precoolants, eliminated the need for 
moving parts and thus for periodic main- 
tenance. The designers, W. R. Bjork- 
land, J. Macinko, M. J. Hiza, and Mann, 
have found that this liquefier, one of the 
simplest of all constructed to produce 
liquid helium, performs according to the 
predictions of the design equations with 
respect to heat exchanger performance, 
liquefier capacity, and system pressure 
changes. In fact, the actual performance 
matches the theoretical one so closely 
that now this or a similar system's 
liquefaction reliability can be forecast 
with established confidence factors. 

Two CEL studies were reviewed at the 
conference's session on mechanical prop- 
ertics. In assisting the Wright Air 


Confederation of Engineering 
Profession in Canada 


Tue Engineering Institute of 
Canada announced recently that, 
as a result of a plebiscite of its 
corporate members, who were 
eligible to vote, about 30 per cent 
cast ballots. Of these, about 95 
per cent were in favor of continu- 
ing negotiations with the Cana- 
dian Council of Professional Engi- 
neers, with the object of joining a 
single national body that would 
consolidate these two organiza- 
tions. 

Asa result of this vote, the Engi- 
neering Institute of Canada will 
now proceed, jointly with the 
Canadian Council of Professional 
Engineers, to establish the Engi- 
neers Confederation Commission. 
This new 25-man Commission will 
be charged with the responsibility 
of drawing up detailed proposals 
for a charter and bylaws for the 
suggested new national body. 


These proposals will then be sub- 
mitted to the membership of both 
bodies for ratification. 
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Development Center (WADC) in an ex- 
tensive adhesives evaluation program, 
CEL examined ten commercial combina- 
tions of epoxy, vinyl, and phenolic 
resins at dry ice (—107 F) and liquid 
nitrogen (—323 F) and _ hydrogen 
(—424 F) temperatures. 

‘In general,’ said William Frost, 
physicist in CEL’s Properties of Materials 
section, ‘‘the commercial adhesives I 
tested do decrease in strength at lower 
temperatures; however, some do show 
slight increases.’ Notable among the 
adhesives investigated were the epoxy- 
phenolics which, when filled and sup- 
ported on glass cloth, exhibited the 
highest low-temperature strengths and 
showed almost constant strengths over 
the range of test temperatures. 


The lightweight metal, magnesium, 
is under consideration as a missile and 
space vehicle construction material. 
How well does it stand up when sub- 
jected to low temperatures, down to 
about —425 Fe According to R. P. 
Mikesell, CEL physicist, the six mag- 
nesium alloys that he, R. P. Reed, and 
R. L. Greeson investigated at cryogenic 
temperatures all compare favorably, on a 
strength-to-weight basis, with other 
materials having good low-temperature 
properties—stainless steel, nickel, and 
copper alloys. The investigators chose 
these six magnesium alloys because they 
were representative of all the magnesium 
alloys and their physical properties in- 
dicated them to be promising from a 
cryogenic viewpoint. 


NAS-NRC Appoints Committee to Accelerate 
U. $. Materials Research and Development 


Detiev W. Bronx, Hon. Mem. ASME, 
president of the National Academy of 
Sciences-National Research Council, an- 
nounced recently the appointment of a 
14-man committee to determine how ma- 
terials research and development in the 
United States can be accelerated to meet 
the increasing demands of industrial 
progress and of national defense. 

Several Academy-Research Council 
committees have concerned themselves 
for some time with various aspects of the 
national materials research program— 
that is, with regard to specific materials 
(steel and its alloys, the rarer metals, 
ceramics, and so on) and to the stimula- 
tion of more imaginative research in the 
broad field. These groups, in their long 
contact with others in the area, have be- 
come aware of a general and urgent con- 
cern as to the adequacy of the current na- 
tional effort in materials research. Many 
individuals have warned that, without an 
immediate acceleration and considerable 
broadening of our understanding of ma- 
terials and their processing, we shall be 
unable to meet the demands of present- 
day and anticipated design of industrial 
and military materiel. 

Dr. Bronk stated that, in response to 
this widespread feeling that the problem 
was one of immediate concern, he had ap- 
pointed the Committee on the Scope and 
Conduct of Materials Research to view 
the total materials research needs of the 
country with relation to the general pub- 
lic welfare. The Committee has been 
asked to determine how more rapid and 
effective progress in materials research 
can be realized through increased finan- 
cial support, administrative or organi- 
zational steps, improved co-ordination of 


effort or other means; to consider both 
basic and applied research carried on for 
both defense and nondefense purposes in 
governmental, industrial, academic, and 
other research institutions; and to con- 
sider the resources of raw matcrials, 
personnel, and facilities. 


Honors and Awards. M. 
Gutsretx, Hon. Mem. ASME, the wo- 
man renowned for the role she played in 
helping businessmen apply scientific 
management principles in industry, has 
been named to receive the 1959 Interna- 
tional Systems Award. It is a com- 
memorative plaque and $1000 honorarium 
sponsored by the Systems Procedures 
Association. 

The 1959 James Watt International 
Medal was posthumously awarded to the 
late Srr Craupe Dixon engineer, 
scientist, and administrator. The Gold 
Medal is awarded every two years by The 
Institution of Mechanical Engineers 
(Great Britain). 

Rosert G. Le Tourneavu, Fellow 
ASME, has been named the recipient of 
the 1959 National Defense Transportation 
Association's Award. The ‘‘electric 
wheel’’ system for powering ultra- 
heavy-duty-equipment—tanging from 
gigantic rubber-tired trains for the Arctic 
to the world's largest road-building ma- 
chines—is one of his many developments. 

Samuet Giasstone, consultant to the 
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Los Alamos Scientific Laboratory, Los 
Alamos, N. Mex., has been named the 
recipient of the 1959 ASME Worcester 
Reed Warner Medal. The medal is 
awarded for an outstanding contribution 
to the permanent literature of engineering. 

New Appointments, Rosert E. Hor- 
LincswortH has been appointed 
Deputy General Manager of the U. S. 
Atomic Energy Commission. He has 
been on the AEC staff since 1947. 

Campus News. Tuomas Cuitton, 
Mem. ASME, technical adviser to du 
Pont's Engineering Department and na- 
tionally renowned in academic and pro- 
fessional engineering circles, has retired 
from the company after 34 years in order 
to undertake a series of teaching assign- 
ments. The first of these is regents’ 
professor in chemical engineering at the 
University of California, Berkeley, for 
the 1959-1960 academic year. 

Nicnoras A. Wert, Mem. ASME, has 
been named director of mechanical-engi- 
neering research at Armour Research 
Foundation of Illinois Institute of 
Technology, Chicago. 

Ropert R. Wuire, associated dean of 
the College of Engineering and a pro- 
fessor of chemical and metallurgical 
engineering, has been named director of 
the University of Michigan's Institute 
of Science and Technology. 


COMING 
MEETINGS 


Nuclear Fuel Reprocessing 

Tue U.S. Atomic Energy Commission, 
in co-operation with AEC contractors, 
will sponsor a two-day symposium for 
management and technical personnel on 
the reprocessing of nuclear fuels, in 
Richland, Wash., on Oct. 20-21, 1959. 
The symposium is designed to review the 
technology currently available for re- 
processing spent fuels from research, test, 
and power reactors. 

The symposium will be open to private 
reactor operators, fuel fabricators, AEC 
and AEC-Contractor personnel, foreign 
visitors, and certain other management 
and technical personnel. 

For details write: Mr. J. T. Christy, 
Hanford Operations Office, U. S$. Atomic 
Energy Commission, Richland, Wash. 


Standards 

Tue Tenth National Conference on 
Standards, to be held Oct. 20-22 at the 
Sheraton-Cadillac Hotel, Detroit, Mich., 
will concentrate on showing how 
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standards help counteract the “‘profit 
squeeze.” 

The American Standards Association 
sponsors the conference annually as a 
means of calling national attention to the 
importance of standardization. 

The Automobile Manufacturers Asso- 
ciation, the Industrial Fasteners Institute, 
ASTE, and ASME, are among the groups 
who will participate in the conference as 
session sponsors. 


Reactor Technology 

Oax Ripnce National Laboratory has 
announced that the Third Conference on 
Analytical Chemistry in Nuclear Reactor 
Technology will be held at Gatlinburg, 
Tenn., on Oct. 26-28, 1959. 

The general theme of this conference, 
analysis of reactor materials following 
the operation of nuclear reactors, comple- 
ments sequentially those of prior mect- 
ings which dealt with, (1) advances in 
the chemical analysis of important reac- 
tor materials, and (2) the role of analyti- 
cal chemistry in the start-up and opera- 
tion of nuclear reactors. 

The subjects which will be emphasized 
at this conference are: Chemical analysis 
as related to the estimation of corrosion 
and erosion rates, reprocessing of fuels 
and blanket materials, and the analytical 
chemistry of fission product mixtures, of 
plutonium, and of the transplutonic ele- 
ments. 


Gas-Lubricated Bearings 

Tue Office of Naval Research will hold 
a symposium on Gas-Lubricated Bear- 
ings, Oct. 26-28, 1959, Washington, 
D.C. It will be the first meeting devoted 
exclusively to broad international scien- 
tific coverage of gas-lubricated bear- 
ings. 

The symposium will attempt to cover 
all aspects of the subject—theoretical and 
experimental research, design, produc- 
tion, and application. Papers have 
been invited from authoritative contrib- 
utors, to the field, throughout the 
world. 

Inquiries should be addressed to 
Power Branch, Office of Naval Research, 
Washington 25, D. C., or to Prof. D. D. 
Fuller, The Franklin Institute Labora- 
tories for Research and Development, 
Philadelphia 3, Pa. 


Metals Casting 

Tue Purdue Metals Casting Conference 
will be held Oct. 29-30, 1959, on the 
Purdue University campus. Sessions are 
scheduled for representatives of ferrous 
and nonferrous foundries, and specific 
topics have been arranged for each type 
of foundry operation. For details write: 
K. E. Clancy, Senior Conference Co- 


ordinator, Purdue University, Lafayette, 
Ind. 


Instrumentation 

Tue Eighth Annual Instrumentation 
Conference will be held Nov. 5-6 at the 
Louisiana Polytechnic Institute, School 
of Engineering, Ruston, La. Six papers 
covering different aspects of instrumenta- 
tion are to be presented and there will be 
exhibits of new equipment in instrumen- 
tation and process control. 


Industrial Fasteners 

“InpustriaAL Fastener Applications”’ 
will be the subject of a two-day Engi- 
neering Institute sponsored by the Uni- 
versity of Wisconsin Extension Division 
in co-operation with the College of Engi- 
neering. The meeting will be held at 
the New Wisconsin Center Building, 
Nov. 19-20. Fee for the conference is 


$25. 


INDUSTRIAL 
FILMS 


Silicone Stories 

*‘More Muscles for Tomorrow"’ and 
“Rubber From Rock,’ are two 16-mm, 
sound, color films issued recently by the 
Dow Corning Corporation. 

‘‘More Muscles for Tomorrow’’ shows 
how silicone electrical insulation saves 
space and weight, outperforms organic 
materials, and saves production and main- 
tenance dollars. 

‘Rubber from Rock’’ describes the 
complete technical story of Silastic, a 
silicone rubber. It shows how Silastic 
is made, what performance can be ex- 
pected, and how it can be used. 

To arrange for a showing, write Dow 
Corning Corporation, Midland, Mich. 


Axial-Piston Pumps 

‘‘DesiGn for Power,”’ a new 16-mm, 
sound, color film on the advantages of 
axial-piston pumps in high-pressure hy- 
draulics, is now available from Denison 
Engineering Division, American Brake 
Shoe Company. 

The advantages of axial-piston pumps 
on heavy-duty press equipment, mobile 
machinery, ground support and marine 
power systems, at pressures up to and 
above 5000 psi, are analyzed. 

A descriptive folder and order blank 
may be obtained from Denison Engineer- 
ing Division, American Brake Shoe Com- 
pany, 1160 Dublin Road, Columbus 16, 
Ohio. 
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Push-button coal cleaning in one of the largest, most highly automated plants of its typeinthe 
world is shown in Link-Belt Company’s latest 16-mm film, ‘‘Preparation Makes the Product.’ 
This new plant of the Clinchfield Coal Company, division of The Pittston Company, has a capac- 
ity of 1500 tons of coalanhour. The film is available without cost, on letterhead request for show- 
ingin the U. S., from Link-Belt Company, Department PR, Prudential Plaza, Chicago 1, Ill. 


Electric Motors 

in the Making,’ a 16-mm, 
sound, color movie, has just been re- 
leased by Wagner Electric Corporation. 

The film shows, step-by-step, the 
processes in the manufacture of electric 
motors including frame fabrication, sta- 
tor winding, rotor casting and winding, 
assembly, testing, and packing for ship- 
ment. A series of scenes describes the 


testing of materials, tools, and instru- 
ments used in the manufacturing oper- 
ations. 

This film may be borrowed free of 
charge for showing to industrial, com- 
mercial, engineering, and educational 
groups. For further information, write 
Mr. L. C. Dobrunz, Sales Promotion 
Manager, Wagner Electric Corporation, 
St. Louis 33, Mo. 


How Research and Development Fits Into Nation’s Budget 


Researcu and development budgets in 
close to 600 U. S. corporations are 12 per 
cent higher this year than 1958's record 
outlay, according to a survey released by 
the American Management Association. 
A total of 64 per cent of the firms studied 
increased their budgets for the develop- 
ment of new products and processes, 8 per 
cent were unchanged, and 28 per cent re- 
duced budgets. 

Results of AMA’s annual analysis of 
R&D budgets, were disclosed at an AMA 
management forum for company presi- 


came general industrial machinery with 
7 per cent and a fair sprinkling of indus- 
trics spending better than 4 per cent 
(instruments, 4.8 per cent; chemicals, 
4.3 per cent; and electrical machinery, 
4.1 per cent). 

The AMA analysis has been developed 


Number of Companies 
Report 


to assist companies in formulating guide 
lines for the charting of their corporate 
growth programs. It provides some indi- 
cation of the relative shift in emphasis 
that will be reflected ultimately in new 
products in selected industrial groups. 

Product-development activities today 
have a greatly magnified multiplying ef- 
fect on earnings, according to an AMA 
spokesman. New products tend to pro- 
duce added profits and part of these can 
be made available for expanded develop- 
ment programs. ‘‘Corporations that are 
ahead usually stay ahead and it is be- 
coming increasingly difficult for late 
starters to catch up,”’ he told the 60 com- 
pany presidents attending the AMA 
forum. 

“The really big achievements will de- 
pend more on technological capabilities 
and the use of technology than on the 
mere spending of more money. The ex- 
penditure of less money can often yield 
greater returns, if spent wiscly and effec- 
tively,"’ he added, commenting on the 
need for better management of tech- 
nology. 

‘Those corporations that can capture 
leadership positions in the use of new 
technology within specific industries can 
command their destinies, both with re- 
spect to directions taken and profit 
levels achieved,’’ he concluded. *‘Tech- 
nology is the arch foe of established order 
and procedure. While it creates radi- 
cally new opportunities, it also creates 
changing conditions that call for sweep- 
ing reappraisals of management thinking 
and action patterns if management is to 
turn new technology into profits.”’ 


AMA Annual Analysis of Research and Development Budgets—1959 


Average 1958 

1959R&D R&D 
Budget Budget 

Num- Num- Num- Increase % of 
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i J ber ber ber Over 1958 1958 
dents meeting at the Hotel Astor, New Industry Group Total up same down  (%) Sales 
York City. Last year’s survey showed Agricultural Machinery 4 i. aso 4 8.8 2.6 
R&D budgets to be only 4 per cent higher Aircraft 12 7 2 3 6.7 3.3 

Among the 23 industry groups studied, Machinery 2 3 0 28 41 
automobiles were on top with a 32 per Engines & Turbines 5 _ 2 28 2.0 
cent increase over last year. Three other Fabricated Metal Products 3 5.7 1.7 
industries had budget hikes of better than Food & Beverages 47 36 1 10 10.8 - 

20 per cent (electrical machinery, 23.8 General Industrial Machinery 19 15 2 2 16.3 d 
i on ae Instruments 42 25 3 14 29.7 4.8 
percent; instruments, 29.7 per cent; an Metalworking Machinery 3 2— 1 21.7 3.2 
metalworking machinery, 21.7 per cent). Miscellaneous Machinery & Parts 9 3 3 3 (2.5) 3.1 
Only one group—miscellaneous ma- Miscellaneous Manufacturing 68 44 6 18 9.6 2.8 
chinery and parts—showed a decline; in Nonferrous Metals 21 11 2 8 12.4 ye 

Office Machinery 9 8 1 13.0 3. 
958 six groups had a net budget de- Paper 6 i 4 5 11.6 9 
crease, including this group. Petroleum Refining 19 12 5 2 1.4 1.2 
New product expenditures in 1958 Rubber ; 12 6 — 6 6.6 aw 
averaged 3.2 per cent of the sales dollar Machinery 
that year, compared with 2.8 per cent in yea Clay & Glass 2» B 1 8 72 21 
1957. The rubber industry topped all Textiles 10 3 1 6 10.3 1.4 

other groups with an R&D budget total- Transportation Equipment 4 2 — 2 7.5 2.2 

ing 9.3 per cent of industry sales. Next TOTALS 582 371 482948 ~=— 163 12.1 3.2 
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MEETINGS 
OF OTHER 
SOCIETIES 


Oct. 19-21 


AIEE, machine tool conference, Hotel Cleve- 


API, annual meeting, Conrad Hilton, Palmer 
House, and Pick Congress Hotels, Chicago, 
Ill. 


Nov. 9-11 


Steel Founders’ Society of America, technical 
and operating conference, Carter Hotel, Cleve- 
land, Ohio. 


UEC BUILDING FUND—Member Gifts Campaign Status 
(As reported on September 11, 1959) 
Society Quota Subscriptio 
riptions ubscribers of Quo 
ASCE $800,000 $ 575,707.99 9,975 71.9 Columbia Expands Science Honors 
AIME 500,000 306,441. 4685 61.2 Program 
ASME 800 ,000 558,922.82 11,493 69.8 Coruma1a University’s first year of its 
300; 000 519-36 Science Honors Program for gifted high- 
AICE 80 000 20'818.33 42 26.1 school students—sponsored by the Uni- 
AlindE 70,000 47,668.00 1,780 68.2 versity’s School of Engineering—has won 
SWE 7,000 2,524.50 1 36.0 such high praise from faculty, students, 
ASHRAE — . 341-80 25 aa and their high schools, that this Fall it is 
ES 229 50 16 to be expanded. 
Other . 7,027.91 186 Under the direction of the Columbia- 
Total $2,615, 829.37 56, 560 sponsored Joint Program for Technical 
Education, college-level classes were 
taught by the University faculty as a 
contribution to the enrichment of high- 
Nov. 9-11 school education. The courses were de- 


signed to constitute a pilot program to 
demonstrate how far and fast science 
education can take pupils at this level, 
and to explore new teaching techniques. 

Each Saturday during the term, certain 
students were invited to lunch at the 
Faculty Club with many of the distin- 
guished Columbia scientists, including 


land, Cleveland, Ohio. Nov. 9-13 sere 
obel Prize winners. 
Oct. 19-23 NEMA, Traymore Hotel, Atlantic City, N. J. The program has been —_"s possible 
ASCE, annual convention, Statler-Hilton Nev. 11-14 by grants from the Hebrew Technical 
Havel, D.C. Institute and the Fund for the Advance- 
SNAME, annual meeting, Waldorf-Astoria 
Oct. 20-22 Staesl New Yack. N.Y. ment of Education of the Ford Founda- 


NACE, fourth annual corrosion conference, 
Statler-Hilton Hotel, Cleveland, Ohio. 

Oct. 20-22 
ASA, national conference on _ standards, 
Sheraton-Cadillac Hotel, Detroit, Mich. 

Oct. 21-23 


Society for Experimental Stress Analysis, 
annual meeting, Pick-Fort Shelby Hotel, 
Detroit, Mich, 


Oct. 26-28 
Office of Naval Research-The Franklin In- 
stitute, first international symposium on gas 
lubricated bearings, Shoreham Hotel, Wash- 
ington, D.C. 
Oct. 28-29 
Armour Research Foundation, annual com- 
puter conference, Morrison Hotel, Chicago, 
Ill. 
Nov. 2-4 
Atomic Industrial Forum, annual conference, 
Sheraton-Park Hotel, Washington, D. C. 
Nov. 2-6 
AIME, fall meeting, Morrison Hotel, Chicago, 
Ill. 
Nov. 2-6 
Society for Nondestructive Testing, 19th an- 
nual convention, Hotel Hamilton, Chicago, Ill. 
Nov. 4-6 


American Nuclear Society, 
Hotel, Washington, 


Sheraton-Park 


114/OCTOBER 1959 


Nov. 12-13 


Operations Research Society of America, 
national meeting, Huntington-Sheraton Hotel, 
Pasadena, Calif. 


Nov. 16-20 


American Rocket Society, annual meeting, 
Sheraton-Park Hotel, Washington, D. C. 


Nov. 16-20 


Fifth International Automation Congress and 
Exposition, New York Trade Show Building, 
New York, N. Y. 


(For ASME Coming Events, see page 131.) 


tion. 


AEC Grants $12,000 
for Course at Stevens 

A $12,000 grant to establish the first 
undergraduate course in nuclear engi- 
neering at Stevens Institute of Tech- 
nology has been awarded to the college by 
the Atomic Energy Commission. 

The grant will help equip a nuclear 
laboratory at Stevens for the new course 
to be given in the fall by the chemistry- 
chemical engineering department. Pro- 
posals for the additional funds needed to 
complete the laboratory have been sub- 
mitted to the A.E.C, 


Students view ‘‘scientists at work’’ series developed by Eastman Kodak as an aid to teachers in 


science classrooms. 
interest in science and engineering. 


The series is available on loan and is intended to stimulate student 
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THE ASME NEWS 


Engineering—Pathway to a Better Tomorrow 


Theme of 1959 ASME Annual Meeting, Chalfonte-Haddon Hall, Atlantic City, N. J. 


High Lights of the 1959 Annual Meeting 


SUNDAY, NOVEMBER 29 
4:00 p.m. “Early Bird’’ Party 
8:30 p.m. Hotel Concert 


- MONDAY, NOVEMBER 30 
12:15 p.m. President's Luncheon 


Presentation: 

Melville Medal 

Worcester Reed Warner Medal 

Holley Medal 

John Fritz Medal 
Address: Glenn B. Warren, President, 
ASME 


4:45 p.m. Business Meeting 
8:00 p.m. Variety Show and Dancing 


TUESDAY, DECEMBER 1 


9:30 a.m. Trip to National Aviation 
Facilities Experimental 
Center 


12:15 p.m. Fuels Luncheon 


Presider: C. F. Kottcamp, chief fuels and 
lubricants engineer, Gulf Research & 
Development Co., Pittsburgh, Pa. 
Speaker: A. R. Matthews, president, 
Consolidation Coal Co., Pittsburgh, Pa. 
Subject: Coal for Power 


12:15 p.m. Management Luncheon and 
Towne Lecture 


Presider: C. A. Jurgensen, vice-president, 
De Laval Steam Turbine Co., Trenton, 
N. J. 

Lecturer: Lieut. General James M. Gavin, 
executive vice-president, Arthur D. 
Little, Inc., Cambridge, Mass. 

Subject: The Challenge of the 60’s 


12:15 p.m. Metals Engineering 
Luncheon 


Toastmaster: M. J. Manjoine, Mechanics 


MECHANICAL ENGINEERING 


Department, Westinghouse Research 
Laboratories, Pittsburgh, Pa. 

Speaker: Francis G. Tatnall, vice-presi- 
dent, Tatnall Measuring Systems Co., 
Phoenixville, Pa. 

Subject: What the Mechanical Engineer 
Said to the Materials Engineer 


12:15 p.m. Petroleum Luncheon 
Presider: T. L. White, consultant, The 
Commercial Shearing & Stamping Co., 
Youngstown, Ohio 

Speaker: Clarence H. Thayer, vice-presi- 
dent in charge of manufacturing, Sun 
Oil Co., Philadelphia, Pa. 

Subject: Plants, Processes, and People— 
Tomorrow 


4:00 p.m. Tea Dance 

6:00 p.m. Applied Mechanics Dinner 
Toastmaster: Wailliam Prager, L. Herbert 
Ballou University Professor, Brown 
Univ., Providence, R. I. 

Introduction: Jerome C. Hunsaker, pro- 
fessor, Department of Aeronautics, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 

Presentation of Timoshenko Medal to 
Prof. Sir Richard V. Southwell, Rector, 
Imperial College of Science and Tech- 
nology, University of London, London, 
England 
Response: 
Medal 
Address: The Honorable Joseph V. Charyk, 
Assistant Secretary of the Air Force, 
Research and Development, Washington, 
D.C. 


6:00 p.m. Hydraulic Dinner 
Toastmaster: J. Robert Groff, president 
and general manager, The James Leffel & 
Co., Springfield, Ohio 

Speaker: To be announced 

Subject: Guided Missile Developments 


Recipient of Timoshenko 


9:00 p.m. Bridge Party 


WEDNESDAY, DECEMBER 2 


9:00 a.m. Trip: Owens-Illinois Glass 
Co., Bridgeton, N. J. 


12:15 p.m. Heat Transfer Luncheon 


Presider: Wéilliam E. Hammond, vicc- 
president, Air Preheater Corp., Wellsville, 
N.Y 


Address: Rear Admiral M. J. Lawrence, 
USN, Assistant Chief, Bureau of Ships, 
Washington, D. C. 


12:15 p.m. Machine Design Luncheon 


Presider: C. W. Besserer, assistant pro- 
gram director, Minuteman Program, 
Space Technology Labs, Los Angeles, 
Calif. 

Presentation: Machine Design Medal 
Address: Charles E. Crede, associate pro- 
fessor of mechanical engineering, Cali- 
fornia Institute of Technology, Pasadena, 
Calif. 


8:00 p.m. Movie Night 


THURSDAY, DECEMBER 3 


10:30 a.m. Trip to Brighton Florists, 
Linwood, N. J. 


12:15 p.m. Members 
Luncheon 


and Students 


Presentation: 
Pi Tau Sigma Gold Medal Award 
Richards Memorial Award 
Undergraduate Student Award 
Charles T. Main Award 
Old Guard Prize 


6:00 p.m. Social Hour 
7:00 p.m. Banquet 


Conferral of Honorary Memberships 
Speaker: Marcus Long, professor of 


OCTOBER 1959/ 115 


y 
\ 
Society Activities 
| 
News Editor 


philosophy, University of Toronto, To- 
ronto, Ont., Canada 
Subject: Engineers Are People? 


10:00 p.m. Dance 


FRIDAY, DECEMBER 4 
12:15 p.m. Textile 


Luncheon 


Engineering 


Presider: V. F. Sepavich, manager, Re- 
search and Development, Crompton & 
Knowles Corp., Worcester, Mass. 
Speaker: D. H. McMillan, sales repre- 
sentative—User Sales, Small AC Motor & 
Generator Dept., General Electric Co., 
Schenectady, N. Y. 

Subject: Value Analysis as a Means for 
Profit 


_AIR]POLLUTION CONTROLS 


SESSION 


| MONDAY, NOVEMBER 30 2:30 p.m, 


Control of Air Pollution From Oil- “wag? Power 

Plants, by H. C. Austin and W. L. Chadwick, 

Gouthere California Edison Co. (Paper No. 59— 
) 


Variables on the Stack Emis- 
sion From a odern Power-Station Boiler,’ 
by G. C. Jefferis, Philadelphia Elec. Co. and 
J. D. Sensenbaugh, Combustion Engrg., Inc. 

Diffusion of Gaseous Pollutants From Industrial 
Stacks Over an Urba ey by R. I. Larsen 
and R. A. McCormick, U. S. Public Health Service 


Effect of Operat 


_APPLIED MECHANICS 


SESSIONS 


| MONDAY, NOVEMBER 30 9:30 a.m. 


Elasticity 


ay to Transient Stress 
Problems Employ: Low Modulus Materials, 
by J. W. Dally, Be Univ., W. F. Riley 
and A. J. Durelli, Armour Research Foundation 
(Paper No. 59—A-10) 

Plane-Stress Unloading Waves Emanating From 
a Suddenly Punched Hole in a Stretched Elastic 
Plate, by Julius Miklowits, California Inst. of 
Tech. (Paper No. 59—A-46) 

Stresses in a Slab Having a S Peastont Cavity 
Under Circular Bending,? by Chih-Bing Ling 
and Chen-Peng Tsai, Aeronautical Research Lab., 
Taiwan (Formosa), China (Paper No. 59—A-64) 

Thermal Stresses Owing to a Hot Spot in a Rec- 
tangular Strip,? by C. W. Nelson, International 
Business Machines Corp. (Paper No. 59—A-8) 
Elastic Equilibrium of a Plate With a Reinforced 
Elliptical Hole, by Eugene Levin, The RAND 
Corp (Paper No. 59—A-45) 


A Photoelastic 


' Paper available at Meeting. 
? Not presented orally. 


Official Notice 
ASME Business Meeting 


Tue Annual Business Meeting of 
the members of The American 
Society of Mechanical Engineers 
will be held on Monday afternoon, 
Nov. 30, 1959, at 4:45 p.m., at the 
Chalfonte-Haddon Hall, Atlantic 
City, N. J., as part of the Annual 
Meeting of the Society. 

Members are urged to attend. 


Transient Thermal Stresses in a Gemt-detaley 
lab, by Eli Sternberg, Brown Univ., and 
Jaunzemis, The State Univ. 
(Paper No. 59 A-63) 

A Method of Solution for the Elastic Quarter- 
Plane, by M _atast, Northwestern Univ. (Paper 
No. 59-——-A-92) 

The Half-Space Under Pressure Distributed 
ty? an Elliptical Portion of Its Plane Boundary,’ 
Columbia Univ. (Paper No 


It MONDAY, NOVEMBER 30 2:30 p.m. 


Structures 


Shear Buckling of Bars, by G. Herrmann, Colum- 
bia Univ., an E. Armenakas, Cooper Union 
for the Advancement of Science and Art (Paper 
No. 59—A-91) 
On the Optimum Design of Shells,? by R. 7. 
Shield, Brown Univ. (Paper No. 59—A-47) 
Correlation of Theoretical and Photothermoelastic 
Results on Thermal Stresses in Idealized Wing 
Structures,?, by George Gerard and Herbert 
—. New York Univ. (Paper No. 59— 
36) 
Effect of Shear Deformations es the Bending of 
Rectangular Plates, by V. L. Salerno, Fairleigh 
Dickinson Univ., and M. A. Goldberg, Grumman 
Aircraft Engrg. Corp. (Paper No. 59—A-66) 
Stresses in an Ellipsoida! Rotor in a Centrifugal 
Force Field, by M. A. Goldberg, Grumman Air- 
craft Engrg. Corp., and Michael Sadowsky, Rens- 
selaer Polytechnic Inst. (Paper No. 59-—-A-4) 
Heat- Tube-Sheet Design-3. U-Tube 
and Bayonet Tube Exchangers, by K. A. Gardner, 
Yuba Consolidated Industries, Inc. 
59—A-81) 
The Approximate Analysis of Certain Boundary- 
Value oo, by H. D. Conway, Cornell Univ. 
(Paper No. 59- A: 80) 


(Paper No. 


Ill TUESDAY, DECEMBER 1 9:30 a.m. 


Colloquium on Structural Damping 


Energy-Dissipation Mechanisms in Structures, 
With Particular Reference to Material Damping,’ 
by B. J. Lazan, Univ. of Minnesota 

Review of Progress in Analysis of Interfacial 
Slip Damping,* by L. E. Goodman, Univ. of 
Minnesota 


Damping of Plate Flexural Vibrations by Means 
of Viscoelastic iguiges,’ by Donald Ross, E. E. 


ngar, and Kerwin, Jr., Bolt Beranek & 
Newman, Inc. 
Vibrational-Energy Dissipation at Structural 
Support Junctions,? by 7. J. Mentel, Univ. of 


Minnesota 

Measurement of Damping,’ by Robert Plunkett, 
Gen. Elec. Co. 

Material Design for Resonant Members,’ by 
Joseph Marin and M. Sharma, The Pennsyl- 
vania State Univ. 


IV TUESDAY, DECEMBER 1 2:30 p.m. 
Plasticity 


Strain-Hardening Solutions 
Disks and Tubes, 7, Nicholas Perrone, 
Inst. (Paper No. 59—A-29) 

Stresses in the Plastic ell Around a Normally 
Loaded Circular Hole in an Infinite Sheet,’ 
by O. L. qr Shell Development Co. 
(Paper No. 59—A-130) 

Mechanics of the Sheet-Bending Process, by 
B. W. Shaffer, New York Univ. and E. E. Ungar, 
Bolt Beranek & Newman, Inc. (Paper No. 59— 
A-35) 

Relaxation of a Cylinder on a Rigid Shaft,? by 
E. A. Davis, Westinghouse Research Labs. 
(Paper No. 59—A-31) 

Earth Motion Beneath a Prescribed Boundary 
Displacement, by R. C. Geldmacher, J. W. Dun- 
kin, and R. L. Anderson, Purdue Univ. (Paper 
No. 59—A-3) 

On the Plastic Behavior of Rotating Cylinders, 
by Frederick Rimrott, Nat. Research Council of 
Canada, Ecole Pol a. Montreal, Que., 

Canada (Paper No. 59—-A-65) 

* A bound volume, consisting of all papers pre- 
sented at this session, will be available for pur- 
chase at the Technical Papers Desk and Publica- 
tions Display Booth in Chalfonte-Haddon Hall 
during the meeting. These papers will not be 
published as separate papers nor will they be 


pub in any other form. 


to Axisymmetric 
Pratt 
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v WEDNESDAY, DEC. 2 


Plasticity 


On the Plastic Flow of Coulomb Solids Beyond 
Original Failure,? by A. . Jenike, Univ. of 
Uteh. a and R. T. Shield, Brown Univ. (Paper No. 
59—A 7) 
Yield Conditions for Rotationally ef 
Shells Under Axisymmetric Loading, by P. G. 
Hodge, Jr., MWiinois Inst. of Tech. (Paper No. 
59—A- 129) 
Thermal Stress in a Viscoelastic Plastic Plate 
With Temperature Dependent Yield Stress, 
by H. G. Landau and J. H. Weiner, Columbia 
Univ., and E. E. Zwicky, Jr., Gen. Elec. Co. 
(Paper No. 59—A-33) 
Nonlinear Creep Deformations of Columns of 
Rectangular Cross Section, by dH. leich, 
Columbia Univ., and O. W. Dillon, Jr., The 
Johns Hopkins Univ. (Paper No. 59—A-1) 
Lay Contact Problem for Viscoelastic Bodies» 
by E. H. Lee, Brown Univ., and J. R. M. Radok 
ao Inst. of Brooklyn (Paper No. 59— 


Vi WEDNESDAY, DEC. 2 


Vibrations 


Transient Analysis of Stess-Wave Penetration in 
Plates,? by Norman Davids, The Pennsylvania 
State Univ. (Paper No. 59—A-16) 

Steady State Undamped Vibrations of a Class 
of Nonlinear Discrete Systems, by P. R. Sethna, 
Univ. of Minnesota (Paper No. 59——A-67) 
Plastic-Wave Propagation Effects in Transverse 
Impact of Membranes, by E. T. Onat and B 
Karunes, Brown Univ. (Paper No. 59—A-128) 
Axially cane Extensional Vibrations of a 
Circular Disk With a Concentric Hole,’ by O. G. 
Gustafsson, SKF Industries, Inc., and T. R. Kane, 
Univ. of Pennsylvania (Paper No. 59—A-32) 
The Elastic-Plastic Raspenee of Thin Spherical 
Shells to Internal-Blast Loading, by W. E. Baker, 


2:30 p.m. 


Ballistic Research Labs., Aberdeen Proving 
Ground, Md. (Paper No 59—A-95) 


Dispersion of Flexural Waves in Elastic Circular 
Cylinder, by R. D. Mindlin and Yih-Hsing Pao, 
Columbia Univ. (Paper No. 59—A-84) 

On a Dynamical Saint-Venant Principle,? by 
B. A. Boley, Columbia Univ. (Paper No. 59— 
A-61) 

Classical Normal Modes in Damped Linear 
Dynamic Systems,? by 7. K. Caughey, California 
Inst. of Tech. (Paper No. 59—A-62) 

Normal Modes of Nonlinear Dual-Mode Systems, 
by M. Rosenberg, Univ. of California (Paper 
No. 59—A-93) 

Subharmonic Oscillations of a by 
Richard Skalak, Columbia Univ., AY 
Yarymorvych, AVCO Research and Aav De- 
velopment Div. (Paper No. 59—A-94) 


WEDNESDAY, DEC.2 8:00 p.m. 


Hydrodynamics and Lubrication 


Production of Rotation in a Confined Liquid 
Through Translational Motion of the Boundaries,* 
by R. R. Berlot, Giannini Controls Corp. (Paper 
No. 59—A-15) 

On the Indeterminateness of the Boundary Con- 
ditions for the Mixing of Two Parallel Streams, 
by K. T. Yen, Rensselaer Polytechnic Inst. 
(Paper No. 59—A-68) 

Possible Similarity Solutions in Laminar-Free 
Convection on Vertical Plates and Cylinders, 
by “ene: = Yang, Univ. of Notre Dame (Paper 
No 59— 86) 

Entrance Lengths for Incom- 
pressible Laminar Flow in Rectangular Channels, 


vil 


by L. S. Han, Ohio State Univ. (Paper No. 59— 
A-82) 
vill THURSDAY, DEC. 3 9:30 a.m. 


Vibrations 


On the Elastic Bending of Columns Due to Dy- 
namic Axial Forces Including Effects of Axial 
Inertia, by Eugene Sevin, Armour Research 
Foundation (Paper No. 59—A-25) 

Stability of Forced Colinton With Nonlinear 
Second-Order Terms, by Chi-Neng Shen, Rens- 
selaer Polytechnic Inst. (Paper No. 59—A-19) 
Coupled Torsional and Longitudinal Vibrations 
of a Thin-Bar, by R. C. DiPrima, Rensselaer 
Polytechnic Inst. (Paper No. 59—A-18) 
Dominance of Shear Stresses in Early Stages of 
Impulsive Motion of Beams, by H. H. Bleich, 
Columbia Univ., and R. P. Shaw, Pratt Inst. 
(Paper No. 59—A-60) 
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impact and Moving Loads on a Slightly Curved 
Elastic Half Space, by A. C. Evingen and J. C. 
Samuels, Purdue Univ. (Paper No. 59—A-2) 

Forced Vibrations of a Circular Plate, by Herbert 
Reismann, The Martin Co. (Paper No. A-9) 


IX THURSDAY, DECEMBER 3 2:30 p.m. 


Mechanisms 


An Analytical Method for Locatin, 
Points for Five Infinitesimally Separated Fosi- 
tions of the Coupler Plane of a Four-Bar Mech- 
anism,’ by J. Wolford, Univ. of Nebraska 
(Paper No. 59—A-11) 

Approximate Synthesis of Spatial Linkages, by 
Jacques Denavit and R. S. Hartenberg, North- 
western Univ. (Paper No. 59—A-24) 

On the Annular Damper for a Freely Precessing 
Gyroscope, by G. F. Carrier, Harvard Univ., and 
F A Miles, Univ. of California (Paper. No. 
59—A-44) 

A Unified Criterion for the Degree of Constraint 
of Plane Kinematic Chains, by B. Paul, Brown 
Univ. (Paper No. 59—A-34) 

A Perturbation Solution of the Equations of 
Motion of a Gyroscope,? by Robert Goodstein, 
Boeing Airplane Co. (Paper No. 59—A-5) 
Elastic Flexible Cable in Plane Motion Under 
Tension, by Wen-Hsiung Li, Syracuse Univ. 


(Paper No. 59—A-6) 
The Motion and Loadi of a Hinged Ramp 
Which Supports a Sliding ss,* by B. Saelman, 


Lockheed Aircraft Corp. (Paper No. 59—A-85) 


the Burmester 


X FRIDAY, DECEMBER 4 9:30 a.m. 


Jointly with Lubrication 
See Lubrication II 


AVIATION 


SESSIONS” 
| MONDAY, NOVEMBER 30 9:30 a.m. 


Missile and Satellite Ground-Radar 
Structure and Drive Development 
Design of the FPS-35 Antenna,’ by C. W. Souder, 

Sperry Gyroscope Co. 

Rotative Power for Large Antennas,' by D. A. 
Regillo and P. A. Crosby, M.1.T., Lincoln Lab. 

Criteria for Design of Foundations for Precision- 

Tracking Radars Considering Dynamic Re- 

sponse,’ by Chen Fu and J. W. Jepson, Bell 

Telephone Labs. 

Radar Antenna b 
J. F. Hutsenlaub, L. A. Baghdoyan, and A 6. 

Kuhnel, M.1.T., Lincoln Lab. 


11 MONDAY, NOVEMBER 30 2:30 p.m. 


Ground-Radar Structure and Drive 
Development 

Mechanical Design of a 150-Ft Diam Metal 
Space-Frame Radome,' by L. P. Farnsworth and 
T. F. King, M.1.T., Lincoln Lab. 
High-Response Hydraulic Servo Transmission 
for Target-Tracking Radar Drive,' by T. E. Beal, 
Vickers, Inc. 
Criteria for the Electromechanical of 
Feed Systems and R. F. Components in r 
High Power UHF Radars,’ by E. W. Blaisdell, 
M. W. Brawn, and A. M. Sanderson, M.1.T., 
Lincoln Lab. 


lil TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Maintenance 


Jet Transport Maintenance 
Turbine-Propeller Power-Plant Airline Mainte- 
mance, by D. Crosby, Eastern Airlines, Inc. 
(Paper No. 59— A- 189) 

Development of a Malptegnase Program for Jet 
Transport Aircraft, by J. Roche, Trans World 
Airlines, Inc. (Paper No 50 A-187) 
Overhaul-Shop Planning for the P&WA Jets, 
by E. C. Norton, Pratt & Whitney Aircraft (Paper 
No. 59—A-229) 


IV. TUESDAY, DECEMBER 1 2:30 p.m. 


Reliability of Weapons Systems 
Government and Industry Attack the Reliability 
Problem,' by F. A. Thompson, Bureau of Aero- 
nautics, Dept. of the Navy 


1 Paper available at Meeting. 
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lane Reliabili' 


Unique Aspects of the F4H 
mnell Aircraft 


Effort,' by G. A. Kunsnick, Mc 
Corp. 

Distribution of Service Lives of Hydraulic 
Pumps,' by J. de S. Coutinho, Grumman Aircraft 
Engrg. Corp.; Polytechnic Inst. of Brooklyn 


V TUESDAY, DECEMBER 1 8:00 p.m. 
Jointly with Gas Turbine Power 


Reliability of Gas Turbines 


Gas-Turbine Reliability Procurement Proce- 
dures, by R. R. Brown, Bureau of Aeronautics, 
Dept. of the Navy (Paper No. 59—A-219) 
Developing Reliability in the T58 Engine Control,' 
by R. H. Rosenberg, Gen. Elec. Co. 

Jet Engine Trend Analysis,' by P. J. Bruneau, 
Bureau of Aeronautics, Navy Dept. 


VI WEDNESDAY, DECEMBER 2 9:30 a.m. 


Aircraft and Missile Structure 


Optimum Tolerances of Sheet Materials for 
Flight Vehicles, by G. A. Hoffman, The RAND 
Corp. (Paper No. 59—A-70) 
A Note of the Calculation of the sy wa 
Specimens Containing Fatigue Cracks, b pA 
McEvily, Jr., Walter Ilig, and H. F. 
ey L angley Research Center (Paper No. 59— 
35) 
Structural Weight Approximation for a Bell- 
Nozzle Divergent Section, by G. . Brewer, 
Grand Central Rocket Co., and E. Levin, The 
RAND Corp. (Paper No. 59—A-69) 
Improved Air-Induction System Through the 
Use of Interaction,' by M. L. Morris, Curtiss- 
Wright Corp. 


Vil WEDNESDAY, DECEMBER 22:30 p.m. 


Wind Tunnel 


Elimination of Noise in the Heat Exchanger of a 

Supersonic Wind Tunnel, by R. 7odman 

and Samuel Stein, NASA (Paper No. 59—-A-232) 

A High-Temperature-Pressure Air Heater (Suit- 

able for a Hypersonic Wind-Tunnel 

Operation), , ao H. Bloom, Polytechnic Inst. 
aper 


of Brooklyn ( No. 59—A-233) 
Supersonic Wind-Tunnel Air-Drying System 
Design, by 7. W. arcel 


Macios, & 
Engrg. Co. (Paper No. 59—A-161) 


BOILER FEEDWATER STUDIES 


SESSIONS 
| WEDNESDAY, DECEMBER 2 9:30 a.m. 


Annual Report of the Joint Research Committee 
on Boiler-Feedwater Studies (Not to be printed), 
by M. D. Baker, West Penn Power Co. 

Gaps in Our Knowledge of Steam Sampling,’ 
by Henry Phillips, Foster Wheeler Corp. 

Results of Steam-Sampling-Nozzle Tests on 
Evaporator Vapor,' by 7. A. Miskimen, American 
Elec. Power Service Corp 


Il WEDNESDAY, DECEMBER 2 2:30 p.m. 


Panel: Corrosion in High-Pressure 
Boilers 

Theories of Corrosion in High-Pressure Boilers, 

(Not to be printed), by D. E. Noll, Hagan Chemi- 

cals & Controls, Inc. 

Relation of Plant and Boiler Design to Corrosion 

in High-Pressure Boilers (Not to be printed), by 

E. A. Pirsh, The Babcock & Wilcox Co. 

Relation of Plant and Boiler Operation to Cor- 

rosion in > a) essure Boilers (Not to be 

printed), by D. Ristroph, Virginia Elec. & 

Power Co. 

Relation of Plant and Boiler-Water Chemistry to 

Corrosion in High-Pressure Boilers (Not to be 

printed), by H. A. Grabowski, Combustion Engrg. 

Inc. 

A Metallurgical Look Into the Future (Not to be 

printed), by J. W. Freeman, Univ. of Michigan 


CORROSION AND DEPOSITS 
SESSION 


| FRIDAY, DECEMBER 4 
Jointly with Fuels 


An Experimental Investigation of Fuel Additives 
in a Su ed Boiler, by R. J. Zoschak and 
R. W. ‘oster Wheeler Corp. (Paper No. 
59—A-160) 


Corrosion of Su 
Pulverized-Coal 
and Carl Cain, Jr., 
(Paper No. 59—A-89) 
Corrosion of Superheaters in Boilers 

-Alkali Coals, by P. Sedor, E. K. 
Diehl, a D. H. Barnhart, The Babcock & 
Wilcox Co. (Paper No. 59—A-76) 


EFFECT OF TEMPERATURE 
SESSIONS 


TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Metals Engineering 
See Metals Engineering III 


heaters and Reheaters of 
ed Boilers, by Wharton Nelson 
Comb: ion Engrg., Inc. 


TUESDAY, DECEMBER 1 2:30 p.m. 
Jointly with Metals Engineering 
See Metals Engineering IV 


FLUID METERS 
SESSIONS 


TUESDAY, DECEMBER 1 8:00 p.m. 
Jointly with Power Test Codes 
See Power Test Codes 


1 THURSDAY, DECEMBER 3 9:30 a.m. 


Jointly with Instruments and Regulators, 
and Petroleum 


Small Flow Measurement 

4 - Edge Orifice—A Fluid Meter for 
rad nolds Numbers, by Marvin Bogema 
and P. L. Monkmeyer, Cornell Univ. (Paper No. 
59—A- 140) 
Coefficients of Discharge a Quadrant-Type 
Concentric Orifice Meta, With Fr Flange, Radius, 
and Corner Taps, by Hector Lopes-Ramos and 
Carlos Duhne, Monterrey Inst. of Tech., Mon- 
terrey, N. L. Mexico; Norberto Valverde, Viscose 
de Chihuahua, Chihuahua, Chih., Meaico; 
Santiago F. Mireles-del Campo, Saltillo, Coah., 
Mexico; and L. P. Emerson, The Foxboro Co. 
(Paper No. 59—A-106) 
Small Orifice Metering, by 7. 
Filban and W. Grifin, Daniel Orifice Fitting 
Co. (Paper No. Piel 101) 


Il THURSDAY, DECEMBER 3 2:30 p.m. 
Jointly with Instruments and Regulators, 
and Petroleum 


New Type Flow Meters 

The Twin Throat Venturi: A New Fiuid-Flow 
Measuring Device, by A. A. Kalinske, INFILCO 
Inc. (Paper No. 59-—-A-154) 

A Study of Viscosity Effect and Its Com tion 
on Turbine-Type Flowmeters, by W. F. Z. Lee 
and Henning Kariby, Rockwell Mfg. Co. (Paper 
No. 59—A-105) 


‘FUELS 
SESSIONS 


1 MONDAY, NOVEMBER 30 9:30 a.m. 


Application of Model Studies to Industrial Gas- 
low Systems,' by C. Burton and R. E 

Willison, Research-Cottrell, Inc. 

A Superior Collec Plate for Electrostatic 

Precipitators,' by H. J. White and W. A. Baxter, 

Jr., Research-Cottrell, Inc. 

Pressurization of Granular Solid Fuels, by M. 

N. a” Foster Wheeler Corp. (Paper No. 59-—- 

A-l 


Il MONDAY, NOVEMBER 30 2:30 p.m. 


Oil-Ash Corrosion of a y~ Alloys in a 
Pilet-Scale Furnace—Reduction by Use of Addie 


OCTOBER 


Registration Schedule 


Sunday, November 29 
Monday, November 30 
Tuesday, December 1 
Wednesday, December 2 
Thursday, December 3 
Friday, December 4 


2:00 p.m. to 
8:00 a.m. to 
8:00 a.m. to 
8:00 a.m. to 
8:00 a.m. to 3:00 p.m. 
8:00 a.m. to 10:00 a.m. 


tives,’ by N. D. peaiee and C. L. Wagoner, 
The Babcock & Wilcox 

The Direct Method of Testing Heating and Power 
Boilers,! by EZ. P. Carman, Fuels Consulting & 
Testing Associates 

Heat-Balance Efficiency by Approximation,’ by 
C. R. Mueller, Hoffman Combustion Engrg. Co. 


ill TUESDAY, DECEMBER 1 9:30 a.m. 


American Coal Characteristics and Their Effects 
on Design of Steam-Generating Units, by 
A. F. Dusy, The Babcock & Wilcox Co. (Paper 
No. 59—A-242) 

The Combustion of European Coals in Modern 
German Steam Generators,’ by Georg Redottée, 
Hermann Hennecke, and Paul Pracht, Deutsche 
Babcock & Wilcox-Dampfkessel-Werke AG., 
Oberhausen-Rheinland, Western Germany (Paper 
No. 59—A-194) 


IV TUESDAY, DECEMBER 1 2:30 p.m. 


Boiler-Furnace Explosion Survey,' by J. B. Smith, 
Factory Mutual Engrg. v. 


Industrial From Explosions,' 
by M. L. Jones, E. du Pont de Nemours & 
Co., Inc 


Five Years’ Experience With Remote Burner 
Systems,' by M. L. Crull and A. B. Dunn, 
Dept. of Water & Power, Los Angeles, Calif. 


FRIDAY, DECEMBER 4 9:30 a.m. 
Jointly with Corrosion and Deposits 
See Corrosion and Deposits 


GAS TURBINE POWER 
SESSIONS 


TUESDAY, DECEMBER 1 
Jointly with Aviation 
See Aviation V 


| WEDNESDAY, DECEMBER 2 9:30 a.m. 


The Radial Turbine, for Low | ge Speeds 
and Low Velocity Factors,' by E. Knoernschild, 
The Garrett Corp. 

Design and Development of a Convective Air- 
Cooled Turbine and Test Facility,! by W. F. 
Weatherwax, Gen. Elec. Co. 

Practical Solution of Calculating Natural Fre- 
uencies of Rotating and Noniotating Twisted 
antilevered Beams,' by B. Jaeger, Daimler- 
Benz, Stuttgart, Germany, and Paul Hermann, 
Fairchild Engine & Airplane Corp. 


Il WEDNESDAY, DECEMBER 2 2:30 p.m. 


Some Considerations for the Reduction of Noise 
From Ship Installations of Gas Turbines, by 
E. M. Herrmann, U.S. Naval Engrg. Experiment 
Station (Paper No. 59—A 238) 

25,000-KW Mene Grande Gas-Turbine Instal- 
iations, by C. M. Honaker, Mene Grande Oil 
Co., Barcelona, Venezuela, and D. F. Bruce, 
Westinghouse Elec. Corp. (Paper No. 59—A-191) 


lll WEDNESDAY, DECEMBER 2 8:00 p.m. 
Symposium: Gas-Turbine Experience 
at Sea 


1 Paper available at Meeting. 


118 /OCTOBER 1959 


Development and Sea Trials of Marine Proteus 
Engines for Brave-Class Fast Patrol Boats,' 
by B. G. Markham, Bristol Siddeley Engines 
Ltd., Bristol, England 

Marine and Mobile Applications of Industrial 
Gas Turbines,' by E. Kohn, Ruston & 
Hornsby, Ltd, Lincoln, England 


IV THURSDAY, DECEMBER 3 9:30 a.m. 


Propulsion for Hydrofoil Craft,' 
y K. A. Austin, Avco Corp. 

Dersiopment of a 3500-HP Marine-Gas Turbine, 
WV. Knowles, Curtiss-Wright Corp. (Paper 

No. 59—A-199) 

The Combined Steam-Turbine Gas-Turbine 

Plant for Marine Use, by R. G. Mills, Bur. 

of Ships, Navy Dept. (Paper No. 59—A-237) 


HEAT TRANSFER 
SESSIONS 
| MONDAY, NOVEMBER 30 9:30 a.m. 


Heat Transfer to Freon 12 Near the Critical 
State in a Natural Circulation Loop, by J. P. 
Holman, Aeronautical Research Lab., WADC, 
and J. H. Boses, Oklahoma State Univ. (Paper 
No. 59—A-142) 


Experiments on Heat Transfer From Spheres 
Including Combined Natural and Forced Con- 
vection, by JT. Yuge, Tohoku Univ., Sendai, 
Japan (Paper No. 59—A-123) 

Combined Free and Forced-Convection Heat- 
Generating Laminar Flow Inside Vertical Pipes 
With Circular Sector Cross Sections, by Pau- 
ren Lu, Case Inst. of Tech. (Paper No. 59— 


On Combined Free and Forced Convection in 
Channels, by L. N. Tao, Illinois Inst. of Tech. 
(Paper No. 59—A-77) 

Thermal Contact Resistance in Finned Tubing, 
by K. Gardner, Yuba Consolidated Industries, 
Inc., and T. C. Carnavos, The Griscom-Russell 
Co. (Paper No. 59—A-135) 


Il MONDAY, NOVEMBER 30 2:30 p.m. 


Transient Temperatures and Thermal Stresses 
in Hollow Cylinders Due to Heat Generation, 
J. E. Schmidt and George Sonnemann, Univ. 
of Pittsburgh (Paper No. 59—A-144) 
The Effect of Apparent Density and Gas-Cell 
Size on the Thermal Conductivity of Cellular 
Materials, by M. E. Stephenson, Jr., Raytheon 
Co. and Melvin Mark, Lowell Technological Inst. 
(Paper No. 59—A-25 
The ig Thermal Conductivity of Fibrous 
Materials,' by J. J. Thigpen, Louisiana Poly- 
technic on. and B. E. Short, The Univ. of Texas 


lil TUESDAY, DECEMBER 1 9:30 a.m. 


Mass}Transfer, Flow, and Heat Transfer About 
a Rotating Disk, by E. M. Sparrow and J. L. 
Gregg, Lewis Research Center (Paper 
No. 59 -107) 

Heat Suan and Effectiveness for a Turbulent 
With Tangentia! Fluid Injection, 
an, Univ. of California (Paper No. 
5 A-177) 


Sublimation Mass Transfer Through Compress- 
ible Boundary Layers on a Flat Plate, by T. K. 
Sherwood, M.I.T., and Olev Trass, Univ. of 
‘Toronto, ‘Ont., Canada (Paper No. 59— 
Laminar Skin Friction and Heat Transfer on 
Flat Plates With Wedge-Shaped Grooves in 
Flow Direction, by T. F. Irvine, Jr., and E. R. G. 
Eckert, Univ. of Minnesota (Paper No. 59—A-143) 


IV TUESDAY, DECEMBER 1 2:30 p.m. 


Heat Transfer to Liquid Metals With Variable 
Properties, by Raymond Viskania, Argonne Nat. 
Lab., and Y. S. Touloukian, Purdue Univ. (Paper 
No. 59—A-148) 
Remarks on the Temperature-Step Functions on 
a Flat Plate in Forced Convection, by H 
Sogin, Brown Univ. (Paper No. 59—A-188 
of Experiments on Turbulent Heat 
Transfer From a Nonisothermal Fiat Plate, 
A W. C. Reynolds, W. M. Kays, and S. J. 
line, Stanford Univ. (Paper No. 59—A-157) 

An Experimental Study of the Effects of Non- 
uniform Wall Temperature on Heat Transfer in 
Laminar and Turbulent Axisymmetric Flow Along 
a = by R. Eichhorn, Princeton Univ., 

ckert and A. D. Anderson, Univ. of Minne- 
sota (Paper No. 59—A-151) 


A Summar 


v WEDNESDAY, DEC. 2 9:30 a.m. 


Sensory Reception and the Control of Tempera- 
ture in Man, by 7. H. Benzinger, Naval Medical 
Research Inst. (Paper No. 59—A-214) 
Heat Stress and the Industrial Worker,' b 
Lucien Brouha, P. E. Smith, Jr., and Mary 
Maxfield, E. I. du Pont de Nemours & Co., Inc. 
(Paper No. 59—A-213) 
Exposure to Aerodynamic Heating Transients, 
54 Paul Webb, consultant, Yellow Springs, Ohio 
aper No. 59—A-211) 
The Effect of Temperature on Tolerance to 
Positive Acceleration, by B. F. Burgess, Jr., 
U. S. Naval Air Development Center (Paper No. 
59—A-212) 


VI-A WEDNESDAY, DEC. 2 2:30 p.m. 


Panel Discussion: The Undergraduate 
Teaching of Heat Transfer 

Frank Kreith, Univ. of Colorado 

é. C. Mueller, E. I. du Pont de Nemours & Co. 

ne. 

K. G. Picha, Nat. Science Foundation 

W. M. Rohsenow, M.1.T. 


VI-B WEDNESDAY, DEC. 2 2:30 p.m. 


The Role of Skin in Heat Transfer, by Alice 
M. Stoll, U. S. Naval Air Development Center 
(Paper No. 59—A-138) 

The Effective Stimulus for Warmth Sensation in 
Man, by Edwin Hendler, Naval Air Material 
Center, and J. D. Hardy, The Univ. of Pennsyl- 
vania (Paper No. 59—A-208) 

Heat Stress in a Desert Environment, by Austin 
Henschel and H. E. Hanson, Quartermaster Re- 
search & Engrg. Command (Paper No. 59—A- 
210) 

Prediction of Heat-Stressed Skin-Boundary 
Temperatures: Partial Rates of Change Associated 
With (a) Operative Temperature and Vapor 
Pressure, OW With Operative Temperature, 
and Evaporation, by L. P. Herring- 
ton, B. Pierce Foundation Tracer No. 59— 
A209) 


vil THURSDAY, DEC. 3 9:30 a.m. 


A Theoretical Analysis of a Peltier Refrigerator,' 
by E. B. Penrod, Univ. of Kentucky 


Climatic Considerations in the Design of Air- 
Cooled Heat Exchangers, by G. F. Collins, i 
heed Aircraft Corp., and R. T. Mathews, 

du en) Nemours & Co., Inc. (Paper No. 39 
Thermal Comfort in Space Vehicles, by J. E. 
Janssen, Honeywell Research Center (Paper No. 
59—A-207) 

The Prediction of Human Tolerance When Using 
a Ventilating Garment With an Anti-Exposure 
Suit, by J. W. McCutchan, Univ. of California 
(Paper No. 59—A-114) 


Vill THURSDAY, DEC. 3 2:30 p.m. 


Certain Thermodynamic Properties of the Atmos- 
pheres of Venus, — and Jupiter, by T. F. 
Irvine, Jr., and W. E. Ibele, Univ. of Minnesota 
(Paper No. 59—A- 102) 
fpetiention of Variational Methods to Radiation 
-Transfer Calculations, by E. M. Sparrow, 
mo” Lewis Research Center (Paper No. 59—A- 
Geometric Factors > Radiative Heat Transfer 
Through Absorbing Medium in Cartesian Co- 
ordinates, by A. . Oppenheim and J. T. 
A308)" Shell Development Co. (Paper No. 59— 
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Thermal Radiation From a Cylindrical Enclosure 
With Specified Wall Heat Flux, by C. M. 
Usiskin and R. Siegel, NASA, Lewis 4 
Center (Paper No. 59—A-159 ) 


IX FRIDAY, DECEMBER 4 9:30 a.m. 


Heat-Transfer Performance of Condenser Tubes, 
by J. A. Stawicki and J. S. Ungar, Consolidated 
rey Co. of New York, Inc. (Paper No. 59— 
Local and Average Heat-Transfer and Pressure- 
Drop for Refrigerants Evaporating in Horizontal 
Tubes,' by M. Altman, R. H. Norris, and F. W. 
Staub, Gen. Elec. Co. 

A Systematic Approach to the ee of Compact 
Heat Exchangers, by W. B. Sore, Westing- 
house Elec. Corp. (Paper No. 59—A-193) 
Heat-Transfer and Flow-Friction 
of Crossed-Rod Matrices, by L. London 
and J. W. Mitchell, Stanford Univ, and W. A. 
Sutherland, Gen. Elec. Co. (Paper No. 59—A-168) 


FRIDAY, DECEMBER 4 9:30 a.m. 
Jointly with Solar Energy 
See Solar Energy 


HUMAN FACTORS 
SESSIONS 


| MONDAY, NOVEMBER 30 9:30 a.m. 


Jointly with and Human 
Factors Society 


Improving Man’s Workload in Space-Vehicle 
Systems: Methodology and Measurement, by 
A. Latham, Chance Vought Aircraft, Inc. 
(Paper No 59—A-1 195) 

Man’s Response to Low-Frequency Vibration, 
by M. A. Schmitz and A. K. Simons, Bostrom 
Research Labs. (Paper Ne. 59—A-200) 

How Common Is Common Sense, by P. L. 
Flatow, New York Univ., and Mrs. Gene Weeks, 
Gene Weeks & Associates (Paper No. 59—A-258) 


Il MONDAY, NOVEMBER 30 2:30 p.m. 


Jointly with Sangeet and Human 
Factors Society 


Manpower bs =< S. Krendel, The Franklin Inst. 
(Paper No. 5 90) 


Some Human ~tomed Considerations in the 
Development of Upper ey Prostheses, 
by Anthony Staros, Veterans “<< 
Prosthetics Center (Paper No. 59—A-18 


Duplication of Human Hand eg A M. 
J. Fletcher, Walter Reed Army Medical Center 
(Paper No. 59—A-262) 


TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Instruments and Regulators 
See Instruments and Regulators I! 


HYDRAULIC 
SESSIONS 


| MONDAY, NOVEMBER 30 9:30 a.m. 


Fluid Power Systems 
Relief Valves fo: Mobile Applications,’ by C. A. 
L. Ruhi, The New York Air Brake Co. 
Calculating Effective Thrust Loads in Axial 
Piston yw by N. M. Wickstrand, The 
Torrington 


Il MONDAY, NOVEMBER 30 2:30 p.m. 


Water Hammer 


Charts for Determi Size of Seren! Suppressors 

Bureau of Reclamation, S. Dept. of Interior 

(Paper No. 59—A-73) 

Surge-Tank Stability and the Validity of the 

Formula of Thoma,' by Charles Jaeger, English 

Elec. Co. Ltd., London, England 

Dispersion in Water Hammer, by 
L. Walker, Jr., Carnegie Inst. of Tech., 


1 Paper available at Meeting. 
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E. T. Kirkpatrick, Univ. of Toledo, and W. T. 
Rouleau, Carnegie Inst. of Tech. (Paper No. 
59—A-12) 


ll! TUESDAY, DECEMBER 1 9:30 a.m. 


Hydraulic Prime Movers—1 


Vibration of Water-Turbine Draft Tubes,*? by 

Mitsukiyo Murakami, Osaka City Univ., Osaka, 

Japan (Paper No. 59—A-96) 

Pump at Falls, by 
E. Jaski and W. Weltmer lis-Chalmers 

Mite Co. (Paper No. oA 87) 

A New aay Speed Limiter for Kaplan Tur- 

bines, oaden, Allis-Chalmers Mfg: 

Co. 59—A-103) 


IV TUESDAY, DECEMBER 1 2:30 p.m. 


Hydraulic Prime Movers—2 


lified Instrumentation and Field 
ydraulic-Turbine Governors, by B. 
Wheelor Baldwin-Lima-Hamilton Corp. 

No. 59—-A-124 4) 

Field Testing and Adjusting of Hydraulic-Turbine 

Sovernees to Improve System Regulation, by 
M. Stone, Southern California Edison Co. 

No. 59—A- 149) 

Field Adjustment of Hydraulic-Turbine Gover- 

nors, by C. L. Avery, Woodward Governor Co. 

(Paper No. 59—A-108) 


V-A WEDNESDAY, DEC. 2 9:30 a.m. 


Fluid Mechanics—1 


Flow Phenomena of Partially Enclosed Rotating 
Disks, by L. A. Maroti, Ingersoll-Rand Co., 
G. I. Deak, M.1.T., and Frank Kreith, Univ. of 
Colorado (Paper No. 59—A-49) 

Roughness Effects on of 
Enclosed Rotating —, b Nece, Univ. 
of Washington, and J. hs M.LT. (Paper 
No. 59—A-55 

Radial Distributions of Tem Periph- 
eral bv and Pressure for Fully Developed 
Turbulent Flow in Curved Channels, by A. W. 
Marris, Univ. of British Columbia, Vancouver, 
B.C., Canada (Paper No. 59—A-51) 


V-B WEDNESDAY, DEC. 2 9:30 a.m. 


Compressors 
A Torsional Vibration Problem as Associated 
hag | Synchronous Motor-Driven chines, 
by R. N. Brown, Allis-Chalmers Mfg. Co. (Paper 
No. 59—A-141 1) 
A Small Free-Piston E e-Compressor, .¥ 
J. H. McNinch, W. W. Vogelhuber, and 
McCrory, Battelle Memorial Inst. A, No. 
59—A-97) 
Design Control of Guespemepentinn in Rotary- 
Vane vomneresane, b . Bransford, Beaman 
Engrg. Co., R. A. Stein, Battelle Memorial 
Inst. (Paper No. 59—A-109) 


VI-A WEDNESDAY, DEC. 2 2:30 p.m. 


Fluid Mechanics—2—Compressors 

A Study of Boundary-Layer Characteristics of 
Turbomachine-Blade Rows and Their Relation 
to Over-All Blade Loss, by W. L. Stewart, W. J. 
Whitney, and R. Y. Wong, NASA, Lewis Re- 
search Center (Paper No. 59—A-23) 

Rotating Wakes in Vaneless Diffusers, by R. C. 
Dean, Jr., Ingersoll-Rand Co., and Yasutoshi 
Senoo, M.I.T. (Paper No. 59—A- 104) 

Incidence and Deviation Angle Correlations for 
Compressor Cascades, by Seymour Lieblein, 
ety Lewis Research Center (Paper No. 59— 

1) 


Vi-B WEDNESDAY, DEC. 2 2:30 p.m. 
Cavitation and Pumping Machinery— 
Part 1 


Selection of Length and Head Scales for Cavita- 
tion Tests,? by Pierre Danel and Jacques Soper, 
Sogreah, Grenoble, France (Paper No. 59—A-40) 
Some Corrosion Effects in Accelerated Cavi 
Damage, by W. C. Leith, Dominion Ener 
Works, Montreal, Que., Can f 
Thompson, McGill Univ., Montreal, 
(Paper No. 59—A-52) 

On Cathodic Protection in Cavitation Damage, 
by M. S. Plesset, California Inst. of Tech. (Paper 
No. 59—A-17 


2 Not presented orally. 


Correlation 4 Cavitation-Inception Data for a 
mp Water and in 
Sodium-Potassium lioy (NaK), by G. 
Se" Oak Ridge Nat. Lab. (Paper No. 59— 


vil WEDNESDAY, DEC. 2 8:00 p.m. 
Cavitation’ ana Pumping Machinery— 


Design of Suction Piping and Deaerator Stora, 
Capacity to Protect Feed Pumps, by R. ¢ 
Thurston, Los Alamos Scientific Lab. (Paper No. 
59—A-20) 

Conpsttgont Pum mpe Used as Hydraulic Turbines, 
ge, Princeton Univ. (Paper No, 


Other Than Wate., J Ingersoll- 
Rand Co. (Paper No 9—A-158) 


VIll-A THURSDAY, DEC. 3 9:30 a.m. 


Fluid Mechanics—3 


The Turbulent ata of 
Symmetry in hree- Flow, by 
J. P. Johnston, Ingersoll-Rand Co. (Paper No. 
59—A-72) 

Laminar Boundary Layers in Comitery Flow,' 
by P. G. Hill and A. H. Stenning, M.1.T 
Experimental Determination of Statistical Prop- 
erties of Two-Phase Turbulent Motion, by 
S. L. Soo and H. K. Thrig, Jr., Univ. of Mlinois, 
and A. F. El Kouh, Princeton Univ. (Paper No. 
59—A-59) 


Vill-B THURSDAY, DEC. 3 9:30 a.m. 


Consultants and Contractors Symposium 
on Centrifugal Compressors 
Application of Centrifugal Compressors to Aero- 
dynamic Testing (Not to be printed), by S. L. 

ee. Jr., Sverdrup & Parcel Engrg. Co. 
Application of Centrifugal Compressors in 
os Pump Service (Not to be printed), by 
R. N. Hancock, Foster Wheeler Corp. 

Review of Some Problems Encountered in the 
Application and Operation of Cent — Com- 
pressors (Not to be printed), Hays Mayo, The 
M. W. Kellogg Co. 

Selection of Centrifugal Com “4 Drives, 
(Not to be printed), by F. L. Gillett, C. F. Braun 
& Co. 

Problems Involved in the Selection of Centrifugal 
Compressors (Not to be printed), by C. E. Freese, 
The Fluor Corp., Ltd. 


IX THURSDAY, DECEMBER 3 2:30 p.m. 


Fluid Mechanics—4 


Sensing Element Used in Flow Measuremen 

by S.C . Ling, Underwood Corp. (Paper No. 59— 
ay 


Variable Flow Resistance With Adjustable Multi- 
hole Orifice Plates in Series, by J. Sherman, 
F. A. Grochowski, and J. E. Sterbouge, West- 
inghouse Elec. Corp. (Paper No. 59—A-182) 

The Adiabatic Bulk Modulus of Normal Paraffin 
Hydrocarbons From Hexane to Hexadecane, 
by R. E. Rolling and C. J. Vogt, Univ. of Cali- 
fornia (Paper No. 59—A-169) 

Influence of Orifice Geometry on Static Pressure 
Measurements,’ by R. ayle, U. S. Army 
Ordnance Dept. (Paper No. 59—A-234) 


INSTRUMENTS AND 
REGULATORS 


SESSIONS 


MONDAY, NOVEMBER 30 9:30 a.m. 
Jointly with Mechanical Pressure Elements 
See Mechanical Pressure Elements 


1 MONDAY, NOVEMBER 30 2:30 p.m. 


for a Hybrid Com- 
— by J Milsum and D.C. Baxter, Nat. 


esearch Connell of Canada, Ottawa, Ont., 


Basis for 
idney Lees, 
aschke, M.1.T. 


Canada 
Experimental Verification of a Desi 
Positional Servomechanisms, b 
United Research, Inc., T. “of 


OCTOBER 1959/ 119 


B. B. Brown, and C mA Ostertag, Jr., U. S. Navy 
A-2 


(Paper No. 5% 
A Performance > nel for Operating Systems,' 
by D. W. Batteau, Harvard Univ 


Encoding Spatial! Measurements by Optical 
mploying igital Cameras,' by John 
ard, N 


ii TUESDAY, DECEMBER 1 9:30 a.m. 


Jointly with Human Factors 


Dynamics of Heat Exchangers and Their Models, 
by Herman Thal-Larsen, Univ. of California 
(Paper No. 59—A-117) 

Application of a Portable Spectroscope to the 
Rapid Identification of Alloy Steels, by D. R. 
Stoss and P. E. Sherman, Gen. Elec. Co. (Paper 
No. 59—A-56) 

A Multipoint Electronic Manometer System for 
Low-Pressure Wind Tunnels, by 
P.L. Vitkus, NRC Equipment Corp. (Paper No. 
59—A-217) 

Precise Measurement of Clothes Insulation Dur- 
ing Controlled Operation of the Human, by 
A. S. Iberall, Rand Development Corp. (Paper 
No. 59-—A-197) 

Control-Valve Terminology,'? by Terminology 
Committee, ASME-IRD 


THURSDAY, DECEMBER 3 9:30 a.m. 
Jointly with Fluid Meters and Petroleum 
See Fluid Meters | 


THURSDAY, DECEMBER 3 2:30 p.m. 
Jointly with Fluid Meters and Petroleum 
See Fluid Meters Il 


JUNIOR 
SESSION 


TUESDAY, DECEMBER 1 


Panel Discussion 
How to Double Your Income—-From the Point 
of View of a Consulting Engineer (Not to be 
printed), by W. R. Thompson, United Engrs. & 
Constructors, Inc. 
How to Double Your Income—-From the Point of 
View of a Sales Engineer (Not to be printed), by 
F. R. Danker, American Standard 
How to Double Your Income—From the Point of 
View of a Design Engineer (Not to be printed), by 
V. P. Buscemi, Westinghouse Elec. Corp. 


_ LUBRICATION 
SESSIONS 
| THURSDAY, DECEMBER 3 2:30 p.m. 


Review of Symposium on Gas-Lubricated Bear- 
ings (Not to be printed), by D. D. Fuller, Colum- 
bia Univ 

Progress Report on Recommended Practices 
for the Design of Marine-Propulsion Turbine 
Lubricating Systems,' by A. S. Morrow, Shell 


Co. 


FRIDAY, DECEMBER 4 9:30 a.m. 


Jointly with Applied Mechanics 

A Theory of Lubrication With Turbulent Flow and 
Its Application to Slider Bearings, by L. NV. Tao, 
Illinois Inst. of Tech. (Paper No. 59-——A-26) 
Theoretical and Experimental Analysis of Hydro- 
static Thrust Bearings, by B. Sternlicht and 
ex Elwell, Gen. Elec. Co. (Paper No. 59—A- 
152) 


MACHINE DESIGN 
SESSIONS 


| TUESDAY, DECEMBER 1 2:30 p.m. 
Turbine-Bearing Design, by P. C. Warner, West- 
inghouse Elec. Corp. (Paper No. 59—A-127) 


! Paper available at Meeting. 
2 Not presented orally. 
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Determination of Cutter Trajectories for Con- 

toured Turbine Buckets, by R. G. DeBiase, 

Gen. Elec. Co. (Paper No. 59—A-111) 

am Milling of Steam-Turbine Buckets, by 
H. Wilke and Don Rubio, Gen. Elec. Co 


No. 59-—A-98) 


Il WEDNESDAY, DECEMBER 2 9:30 a.m. 


Synthesis of Epicyclic wy Trains Using the 
Velocity Ratio Spectrum, b Brewer, Univ. 
of London, South eadingion, ‘London, England 
(Paper No. 59-——A-22) 

Gear Position Error Control—Limitation of Total 
Composite Error in Controlling Position Error 
of Gears, by G. W. Mic ny Gen. Precision 
Lab., Inc. (Paper No. 59——A-21) 

Helixform Bevel and i Gears, by C. B. 
King, G. M. Spear, and M. L. Baxter, Jr., Gleason 
Works (Paper No. 59-——A-90) 

The Twinworm Drive—aA Self-Locking Worm- 
Gear Transmission of x Efficiency,‘ by B. 
Popper, Israel Ministry Defense, Tel Aviv, 
Israel, and D. W. Pessen, Israel Inst. of Tech., 
Haifa, Israel (Paper No. 59—A-75) 


WEDNESDAY, DEC.2 2:30 p.m. 


Strength of Helical Gear Teeth, by .. “t Wellauer, 
The Falk Corp. (Paper No. 59-—A-1 

Bending Strength of Gear Teeth “4 Sittin 
Plate Theory, by FE. J. Wellauer — Ali Seireg, 
The Falk Corp. (Paper No. 59—A-50) 

Rocket Motor Gear-Tooth Analysis (Hertzian 
Contact Stresses and Times), by R. Prowell 
and FE. K. Gatcombe, U. S. Naval Postgraduate 
School (Paper No 59—A. 256) 


WEDNESDAY, DEC.2 8:00 p.m 


Mechanical Vibration Filters With Nonlinear 
Characteristics, ad W. J. Worley, Univ. of Mlinois 
(Paper 59-—-A-42 

Refinement of Puathe Difference Calculations in 
Kinematic Analysis, by B Shaffer and Irvin 
Krause, New York Univ. (Paper No. 59—A-53) 
The Measurement of Very Low Frictional Torques 
in Rotating Equipment,’ by Melvin Zaid, technical 
consultant, Plainview, N. Y., and 7. S. Tolins, 
Ford Instrument Co. (Paper No. 59—A-43) 
Design by Quantitative Factor of Safety,‘ by 
H. L. Su, London, England (Paper No. 59-—-A-48) 
ae of Critical Velocity of Stick-Slip Sliding,‘ 
by Singh, Britannia Engrg. Co., Ltd.. 
West Bengal India (Paper No. 59—A-146) 


V THURSDAY, DECEMBER 3 9:30 a.m. 


Dimensionless Parameters for Helical Compres- 


sion Springs, by J. Erisman, Intl. Harvester 
Co. (Paper No. 59-——A-30) 
Positive-Acceleration Clutch, by R. C. Ebersold, 


The Warner & Swasey Co. (Paper No. 59——A-54) 
Deformations and Moments in Elastically Re- 
strained Circular Plates Under Arbitrary Load 
or Linear Thermal Gradient, by Melvin Zaid 
and Marvin Forray, Republic Aviation Corp. 
(Paper No. 59—A-39) 


Vi THURSDAY, DECEMBER 3 2:30 p.m. 


Inertial Effects in a Multiple-Ball Transmission, 
by W. S. Rouverol, Univ. of California (Paper 
No. 59—A-14) 

Some Applications of the Cycloid in Machine 
Design, by E. P. Pollitt, Armour Research Foun- 
dation (Paper No. 59—A-134) 

A Discussion of the Vibration Characteristics of 
a Simple Mechanical Connection, by J. 


Sorensen, Jr., Gen. Motors Corp. (Paper ‘No. 
59—A-41) 
_MAINTENANCE 
SESSIONS 
TUESDAY, DECEMBER 1 9:30 a.m. 


Jointly with Aviation 
See Aviation Ill 


| THURSDAY, DECEMBER 3 9:30 a.m. 


Jointly with Management and Process 
Industries 


Training on a Process Simulator 


‘ To be presented by abstract. 


Part 1—Training on a Process Simulator, by 
E. O. Carmody, Carmody Corp., and F. L. 
Lichtenfels, Standard Oil Co. 
59—A-218) 

Part 2—-Process Simulation Units for Training, 
by F. L. Lichtenfels, The Standard Oil Co. (Ohio) 
(Paper No. 59—A-205) 


(Ohio) (Paper No. 


_ MANAGEMENT 


SESSIONS 
MONDAY, NOVEMBER 30 9:30 a.m. 


Jointly with Human Factors Group and 
Human Factors Society 


See Human Factors | 


MONDAY, NOVEMBER 30 2:30 p.m. 


Jointly with Human Factors Group and 
Human Factors Society 


See Human Factors II 


MONDAY, NOVEMBER 30 2:30 p.m. 
Jointly with Process Industries 
See Process Industries | 


| TUESDAY, DECEMBER 1 9:30 a.m. 


Management of the Engineering 
Function 
Modernized Engineering Organization, by (. EF. 
Paules, Esso Res. & Engrg. Co. (Paper No. 59— 
A-245) 


The Administration of Research and Development 
Projects, by H. L. Mills, Gen. Elec. Co. (Paper 
No. 59—A-246) 

Utilizing Industrial Engineering in Engineering 
Management, by J. L. Rigassio, Newark College 
of Engrg. (Paper No. 59—A-244) 


Il TUESDAY, DECEMBER 1 2:30 p.m. 


Engineers in Management 


Academic Preparation for Engineers in Manage- 
ment, by 0. S. Carliss, The Yale & Towne Mfg. 
Co. (Paper No. 59—A-248) 

Some Attitude and Personality Characteristics of 
Engineers in Industry, by Richard Renck, Univ. 
of Chicago (Paper No. 59—A-247) 


Shortcomings Vs. Requirements of Engineers in 

rs 1 by T. S. Coldewey, St. Joe Paper 
o 

THURSDAY, DECEMBER 3 9:30 a.m. 


Jointly with Maintenance and Process 
Industries 


See Maintenance 


MATERIALS HANDLING 


SESSIONS 
| WEDNESDAY, DECEMBER 2 9:30 a.m. 


Palletless Warehousing as Applied to Case 
seem) by J. M. Footlik, Irving M. Footlik & 
ssoc 


Creative Engineering: The New Dimension in 
Materials Handling,’ by C. W. Drake, Lehigh 
Warehouse & Transportation Co. 


Il WEDNESDAY, DECEMBER 2 2:30 p.m. 
The Maaipuloter : Its Design and Application, 


by J. Somers, Industrial Products Engrg. Co. 
No 59—A-186) 


Amortization and Determination of Savings of 
Material-Handling Features, by Fred Schneider, 
United Merchants & Mfgrs., Inc. (Paper No. 59— 
A-216) 
THURSDAY, DECEMBER 3 2:30 p.m. 
Jointly with Safety 


See Safety 


MECHANICAL ENGINEERING 


gl. 

% 

‘ 

| 

| 


MECHANICAL ENGINEERING 
DEPARTMENT HEADS 


SESSION 


| THURSDAY, DECEMBER 3 2:30 p.m. 


Panel Discussion: Policy to Guide 
Educators in Shaping Education of 
Mechanical Engineers in Future 
Report of Studies by Mechanical Engineering 

Department Heads 
Views of Mechanical Engineers in Industry 


MECHANICAL PRESSURE 
ELEMENTS 


SESSION 
| MONDAY, NOVEMBER 30 9:30 a.m. 


Jointly with Instruments and Regulators 


Bourdon Tube Deflection Characteristics,’ by 
P. G. Exline, Exline Engrg. Co 

Analysis of Annular Shells With Applications to 
Welded Bellows, by M. Hetényi and R. J. 
ery Northwestern Univ. (Paper No. 59— 


_METALS ENGINEERING | 


SESSIONS 


| MONDAY, NOVEMBER 30 9:30 a.m. 


Fatigue 

Low-Cycle Fatigue of Two Nickel-Base Alloys 
by Thermal Stress Cycling, by F. J. pairings 
and R. P. Feglar, Gen. Elec. Co. (Paper No 
59—A-58) 

Stress Relaxation of A-286 

loy, by A. S. Ross, Boeing Airplane Co., and 
JoDean Morrow, Univ. of Tinois (Paper No. 
59—A-116) 
The Stability of Metals Under Cyclic wage 
Strain, by L. F. Coffin, Jr., Gen. Elec. Co. 
(Paper No. 59—A-100) 


Il MONDAY, NOVEMBER 30 2:30 p.m. 
Jointly with Plastic Flow of Metals 


Plastic Flow and Fracture 


Burst Strengths and Deformations of Welded 
Composite Turbine Wheels as Related to tr 
Quality and Plasticity Calculations, by A. 
Holms and A. J. Repko, NASA, Lewis Bx: 
Center (Paper No. 59—A-28) 

Roll-Force and Torque Coefficients for Hot- 
Strip Steel Mill, by B. N. Garudachar, Marquette 
Univ., and H. A Peterson, Univ. of Wisconsin 
(Paper No. 59—A-153) 

Steady-State Creep of a Thick Walled Cylinder 
Under Combined Axial Load and Internal Pres- 
sure, by lain Finnie, Shell Development Co. 
(Paper No. 59—A-57) 


lll TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Effect of Temperature 


Elevated Temperature Behavior 
Some Observations on the Extrapolation of ~~ 
Temperature Ferritic Steel Data, by R 
Goldhoff, Gen. Elec. Co. (Paper No. 59—A- 133) 
The Creep-Rupture Properties of 80 Nickel-20 
Chromium Alloys, by Robert Widmer and N. J. 
Grant, M.1.T. (Paper No. 59—-A-119) 

The Extrapolation of Families of Curves by Re- 
currence Relations, With Application to Creep- 
Ruptere Data, by Alexander Mendelson and 

S. Manson, NASA, Lewis Research Center 
No. 59—A-155) 


IV TUESDAY, DECEMBER 1 2:30 p.m. 
Jointly with Effect of Temperature 


Elevated Temperature Behavior 
Plasma-Flame-Spraying Equipment Develop- 
ment, by R. M. Nadler, Metallizing Engrg. Co. 
Inc. (Paper No. 59-——A-236) 

The Role of Atmosphere on the Creep-Rupture 
Behavior of 80 Nickel-20 Chromium Alloys, by 


! Papers available at Meeting. 


Orders for ASME Technical 
Papers 


Onty copies of numbered ASME 
papers will be available. Please 
order only by paper number; other- 
wise the order will be returned. 
Order your copies of mumbered 
papers by writing to the ASME 
Order Department, 29 West 39th 
Street, New York 18, N.Y. They 
will be available as separate 
papers until Oct. 1, 1960. Pro- 
duction problems may delay the 
availability of some numbered 
papers. However, orders will be 
held for such papers only until 
Nov. 13, 1959. 

Papers are priced at 40 cents cach 
to members; 80 cents to nonmem- 
bers. Payment may be made by 
check, U. S. postage stamps, free 
coupons, or coupons which may be 
purchased from the Society. The 
coupons in lots of ten are $3 to 
members; $6 to nonmembers. 

Copies of papers listed in this 
program as ‘“‘Paper available at 
Meeting”’ will not be available in 
advance of the meeting because the 
review of these manuscripts had 
not been completed when the pro- 
gram went to press. 

The January, 1960, issue of 
MecuHanicaL ENGINEERING will 
contain a complete listing of all 
available papers. 


MECHANICAL ENGINEERING 


Robert W fan and N. J. Grant, M.1.T. (Paper 
No. 59—A-122) 

Survey of Various Special Tests to Determine 
Elastic, Plastic and Rupture Properties at Ele- 
vated Temperatures, by Frank Garofalo, U. S. 
Stee! Corp. (Paper No. 59—A-112) 


WEDNESDAY, DECEMBER 2 9:30 a.m. 
‘Jointly with Production Engineering 
See Production Engineering IV 
THURSDAY, DECEMBER 3 9:30 a.m. 
Jointly with Power 
See Power IV 
THURSDAY, DECEMBER 32:30 p.m. 
Jointly with Power 
See Power V 


_ NUCLEAR ENGINEERING 


SESSIONS 
| TUESDAY, DECEMBER 1 9:30 a.m. 


Advanced Pressurized Water Reactor,' by C. 7. 
Chave, Stone & Webster Engrg. Corp., and 
J. B. Anderson, Combustion Engrg., Inc. 
Heavy-Water Moderated Nuclear Power Plants, 
by M. S. Silberstein, J. A. De Felice, and W. A 
Loeb, Nuclear Development Corp. of America, 
and W. A. Chittenden, Sargent & Lundy (Paper 
No. 59— A-185) 


A Plutonium-Fueled Fast-Breeder Atomic Power 

Plant,' by A. Amorosi, Atomic Power Develop- 

ment Associates, Inc. 

Another Step in Water-Reactor Plant Tech- 

nology,' by A. R. Jones, Westinghouse Elec. 
orp 


Il WEDNESDAY, DECEMBER 2 9:30 a.m. 


Boiling-Water Reactor Study,' by W. A. Hart- 
man, Gen. Elec. Co., and L. F.C. Reichle, Ebasco 
Services, Inc. 
The Pathfinder Nuclear Plant, by C. B. Graham, 
Allis-Chalmers Mfg. Co. (Paper No. 59-—A-179) 
Design Study of a 300 eMw Organic Cooled 
Reactor, Ralph Balent, North American 
Aviation, Inc., Bosworth and J. D. Plauchan, 
Bechtel Corp. (Paper No. 59—A-178) 

Sodium and Advanced Designs of 
rap! R.W 


ite Reactors, b Dickinson 
and L. E. Glasgow, North Keastews Aviation, 
Inc. (Paper No. 59—-A-192) 
PETROLEUM» 
SESSIONS 


| MONDAY, NOVEMBER 30 9:30 a.m. 


The ot pe of Thick Cylinders a to 
Repeated Internal Pressure, by J. L. M. Mor- 
rison, Univ. of Bristol, Bristol, England, B 
Crossland, The Queen's Univ., Belfast, Northern 
Ireland, and J. S. C. Parry. Univ. of Bristol, 
Bristol, England (Paper No. 59—A-167) 

Underwater Sulfur Line > 

Freeport Sulphur (Paper Ne 
A-18: 

The - of the Ideal Design of a Compound 
Vessel,? by S. J. Becker, Westinghouse Elec 
Corp., and L. Mollick, Baldwin-Lima-Hamilton 
Corp. (Paper No. 59—A-125) 


ll TUESDAY, DECEMBER 1 9:30 a.m. 


Economic Selection of Steam and Power Supplies 
for Refineries and Petrochemical Plants,' by 
W. B. Wilson, Gen. Elec. Co 

Integration of the Power-Recovery Gas Turbine 
With Fluid-Bed Processes, by J. ©. Dygert 
and J. S Shell Development Co. 
(Paper No. 59—-A-23 

Pump Standardization—A User's Concept, by 
R. G. Jobe, Shell Chemical Corp. (Paper No. 59 
A-162) 


lll TUESDAY, DECEMBER 1 2:30 p.m. 


Temperatures for Structural Design, 
E. Ungar and L. A. Mekler, Bolt Beranek 
Newman, Inc. (Paper No. 59—A-166) 
Influence Coefficients and Pressure-Vessel 
Analysis, by G. D. Galletly, Shell Development 
Co. (Paper No. 59-— A-163) 
Pressure-Vessel Over-Temperature Hazards,' 
by G. P. Eschenbrenner, R. S. Eagle, J.J. Murphy, 
and D. B. Rossheim, The M. W. Kellogg Co. 


THURSDAY, DECEMBER 3 9:30 a.m. 


Jointly with Fluid Meters, and Instruments 
and Reguiators 


See Fluid Meters | 


THURSDAY, DECEMBER 3 2:30 p.m. 


Jointly with Fluid Meters, and Instruments 
and Regulators 


See Fluid Meters Il 


PLASTIC FLOW OF METALS 
SESSIONS 
MONDAY, NOVEMBER 30 2:30 p.m. 
Jointly with Metals Engineering 
See Metals Engineering I! 


TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Production Engineering 
See Production Engineering |! 


2 Not presented orally. 
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_ POWER 


SESSIONS 


TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Process Industries 
See Process industries II 


WEDNESDAY, DECEMBER 2 9:30 a.m. 


Marine 
Therma! Instability in High-Speed Gearing, 
by W. P. Welch and J. F. es sty Westinghouse 
Elec. Corp. (Paper No. 59—A-118) 
The by G uishing Aspects of Marine E 
ing, b Gr one Jr., Univ. of Michigan 
No 
psi in ~~ Turbines for Marine Propul- 
sion, by D Somes, Gen. Elec. Co. (Paper No. 
59-—A-263) 


eer- 
Paper 


Il WEDNESDAY, DECEMBER 2 2:30 p.m 


Recent Design by E. G. Kispert 

and W. H. Rowand, The Babcock & Wilcox Co. 

(Paper No. 59—A-176) 

Eptastetel Boiler Design, by 7. B. Hurst and 
C. Hamilton, The Babcock & Wilcox Co. 

No. 59—A-78) 

The Critical and Two-Phase Flow of Steam, 

by ys G Stelts, Westinghouse Elec. Corp. (Paper 
o. 59—A-223) 


Ill WEDNESDAY, DECEMBER 28:00 p.m. 


Pressure-Suppression Containment for Nuclear 

Power Plants, C. C. Whelchel, Pacific Gas & 

Elec. Co., and C. H. Robbins, Gen. Elec. Co. 

(Paper No. 59—A-215) 

Integration of Turbine-Driven Boiler-Feed Pumps 
rge Power Plants, by E. Ll. Pace, Gen. 

Elec. Co. (Paper No. 59—A-196) 

Decentralized Peak-Shaving—Its Economic Sig- 

nificance to Electric Utilities,'.* by C. W. Bary, 

Philadelphia Elec. Co. 


IV THURSDAY, DECEMBER 3 9:30 a.m. 
Jointly with Metals Engineering 
The Eddystone Research Story—Part 1 


Water Treatment, Corrosion, and Internal 
Deposit Studies for Eddystone, by R. C. Ulmer, 
H. A. Grabowski, and R. C. Feiwers. Combustion 
Engrg., Inc. (Paper No. 59—A-147) 
Metallurgical Development for the Selection of 
Materials and Fabricating Techniques at Eddy- 
stone,' by E. C. Chapman and R. E. Lorentz, Jr., 
Combustion Engrg., Inc. 

A New Sensitive Temperature Detector for Use 
in High-Pressure Fluid Piping, by D. Robertson, 
Leeds & Northrup Co. (Paper No. 59—A-201) 
Development of Floating Ring-Ty; Stuffing 
Boxes for Eddystone Boiler-Feed mps, by 
Alexander Brkich and R. E. Allen, Ingersoll-Rand 
Co. (Paper No. 59—A-259 


Vv THURSDAY, DECEMBER 3 2:30 p.m. 
Jointly with Metals Engineering 


The Eddystone Research Story—Part 2 


Developments Associated With the capergren 
sure Turbine for Eddystone No. 1 of Philadelphia 
Electric a by W. E. Trumpler, E. A. 
ox, . F. Lebreton, and R. B. 
Westinghouse Elec. Corp. 
Material Selection and Fabrication of Main 
Steam Pipe for 5000 psi and 1200 F Service at 
Eddystone No. 1,' by R. H. Caughey and W. G. 
Bens, Jr., The M. W. Kellogg Co. 
A Test to Anticipate the Performance of Steam 
Piping at 5000 psi and 1200 F, by G. C. Wieder- 
sum, Jr., Philadelphia Elec. Co. (Paper No. 59— 
A-230) 
Research Problems Related to Production and 
Quality Control of Ultra-Pure Condensate Feed- 
water for Eddystone Station, by J. A. Levendusky 
and V. J. Calise, Graver Water Conditioning Co. 
(Paper No. 59— 'A-240) 


Pilot-Plant Water Studies for Eddystone Stati 


‘illia mson, 


Vi FRIDAY, DECEMBER 4 9:30 a.m. 


A Steam-Testing Facility, by C. A. Meyer, C. E. 
Seglem, and J. T. Wagner, Westinghouse Elec. 
Corp. (Paper No. 59-—A-88) 

The Calculation of sopemerengite Flow Through 
Turbine Cascades,' by H. F. Bueckner, Univ. 
of Wisconsin, and H. C. Schnackel, Gen. Elec. 


Co. 
Recent Improvements in Load Capacit be 


Steam-Turbine Thrust Bearings, 
Gen. Elec. Co. (Paper No. 59—A-1 


POWER TEST CODES 


SESSION 
1 TUESDAY, DECEMBER 1 8:00 p.m. 


Jointly with Fluid Meters 


ature Measurement in Moving Fluids, 
i 4 P. Benedict, Westinghouse Elec. Corp. 
(Paper No. 59—A-257) 


Throat-Tap Nozzles Used for Accurate Flow 
Measurements, by K. C. Cotton and J. C. 
Westcott, Gen. Elec. Co. (Paper No. 59—A-174) 


Tpesry and x. lication of Strain-Gage Torque- 
Measuring Devices,' by H. E. Lockery, Baldwin- 
Lima-Hamilton Corp. 


PROCESS INDUSTRIES 
SESSIONS 


| MONDAY, NOVEMBER 30 2:30 p.m. 


Jointly with Management 
Engineering Application of Computers, by H. D, 


Irwin, E. I. du Pont de Nemours & Co., Inc. 
(Paper No. 59—A-180) 


Tem 


Panel Discussion: The Engineering 
Graduate’s Familiarity With Computers 


Are today’s engineering graduates prepared to use 
computers effectively for engineering problem 
analysis? The panel is bringing a status report 
covering (1) What types of problems are being 
solved by computers today, (2) What types of 
computing machinery are being used to solve 
engineering problems, (3) College’s role in train- 
ing the engineer to use computers in engineering 
problem solving, and (4) Industry’s role in train- 
ing the engineer to use computers for problem 
solving. 

Panel Members 
S. H. Crandall, M.1.T. 
L. D. Conta, Univ. of Rochester 
Fred Landis, New York Univ. 


TUESDAY, DECEMBER 1 9:30 a.m. 


Jointly with Power 


Some ea of the Low-Level Economizer, 
b ‘otter, Stevens Inst. of Tech., and 
Ro. ie, Gibbs & Hill, Inc. (Paper No. 59— 


Economizer, by Stanley Jewson, 
The Green Fuel Economizer Co., Inc. (Paper No. 
59—A-226) 

Flash Evaporators for the Production of Boiler 
Make-Up in Power Plant Cycle, by E. F. Stalcup, 
E. F. Coxe, and R. L. Coit, Westinghouse Elec. 
Corp. (Paper No. 59—A-203) 


lll TUESDAY, DECEMBER 1 2:30 p.m. 


Chemical Nickel Coating on a Large Scale by 
the Kanigen Process,' by W. J. Crehan, Gen. 
American Transportation Corp. 


Some Operating Experiences at a Sewage- 
Sludge-Drying Plant,' by H. A. Naylor, Jr., 
Whitman, Requardt & Associates 

Effect of Transient Loads on Refrigerated-Space 


Temperature, by C. Kayan, Columbia Univ. 
(Paper No. 59—A-181) 
THURSDAY, DECEMBER 3 9:30 a.m. 
Jointly with Maintenance and Management 
See Maintenance 
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by F. N. Megahan, Philadelphia Elec. Co. (Paper 
No. 59—A-260) 


! Paper available at Meeting. 
? Not presented orally. 
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SESSIONS 
| TUESDAY, DECEMBER 1 9:30 a.m. 
Jointly with Plastic Flow of Metals 


Microanalysis of Steel-Rule Cutting,’ by D. F- 

Eary, Gen. Motors Inst. 

of Sheet Aluminum, Alloy 54S7,' 
und, Gen. Motors Inst. 


Il TUESDAY, DECEMBER 1 2:30 p.m. 


pole Concept on Welded Steel Lathe,' by 
Sommer, Clearing Machine Corp. 

Facilities for Handling and Welding Assemblies 
in the Machinery Industry,’ by John Mikulak, 
Worthington Corp. 


Ill TUESDAY, DECEMBER 1 8:00 p.m. 


Analysis of Power Spinning of Cones, by B. 
Ford Motor , and C. T. Yang, Univ. 
of Michigan (Paper No. 59—A-173) 

The Deformation Process in Metal Cutting, by 
W. J. McDonald and B. F. ster phey, Minnesota 
Mining & Mfg. Co. (Paper No. 59—A-165) 
Some rw of Press Forging pet and Alu- 
om by A. G. MacDonald, S. Kobayashi, and 
LA , Thomaen, Univ. of California (Paper No 


IV WEDNESDAY, DECEMBER 2 9:30 a.m. 


Jointly with Metals Engineering 


Tensile and Short-Time Creep Properties of 
N-155 Alloy Sheet, by E. C. Bernett, The Mar- 
quardt Corp. (Paper No. 59—A-27) 

A Photoelastic Analysis of Machining Stresses 
on Rake Face,? by Eiji Usui and Hidehiko 
Takeyama, The Government Mech. Lab., Tokyo, 
Japan (Paper No. 59—A-37) 

Correlation of Materials With 
Their Tensile Properties, b . T. Yang aod 
Univ. of Michigan’ (Paper No. 59—A 


V WEDNESDAY, DECEMBER 2 2:30 p.m. 


Jointly with Safety 


Flow Turning to Increase uae, Save Weight, 
and Reduce Costs,' b . H. Peters, Pratt & 
Whitney Aircraft, Div. of ‘inited Aircraft Corp. 
fevesigeine of Hot Forming Internal Threads,' 
by J McAuliffe, Pratt & Whitney Co., Inc. 
Planning Human Environment Into Industrial 
Processes,! by L. B. Wocholski, Gen. Motors 
Inst. 


VI WEDNESDAY, DECEMBER 2 8:00 p.m. 


Comparisons Between the Shearing Properties 
Alpha Brass as Derived From the Cutting 
Process and From Static and Impact Torsion 
Tests,? by Sze-Shen Natl. Engrg. 
Lab., Glasgow, Scotland, . Hegin- 
botham, The Univ. of Nottingham, ‘Nottingham, 
England (Paper No. 59—A-38) 
The Role of Friction in Metal Cutting, by 5S. 
Kobayashi and E. G. Thomsen, Univ. of Cali- 
fornia (Paper No. 59—A-132) 
A Critical Comparison of Metal-Cutting Theories 
With New Experimental Data, by S. Kobayashi, 
Univ. of California, R. P. Herzog, Aerojet-General 
Corp., D. M. Eggleston and E. G. Thomsen, Univ. 
of California (Paper No. 59—A-131) 
New Developments in the Theory of the Metal- 
Cutting Process, by Paul Albrecht, The Cin- 
cinnati Milling Machine Co. (Paper No. 59— 
3) 


Vil THURSDAY, DECEMBER 3 9:30 a.m. 


Decision for Aut tic Handling,' by E. R. Allan, 
Jr., Gen. Motors Corp. 

Feedback in Industrial Operations, by R. E. 
McGarrah, Harvard Business School (Paper No. 
59—A-126 

New Developments in Plant-Layout Techniques, 
by J. M. Apple, Clarke Floor Machine Co. (Paper 

) 


No. 59—A-204 


PROFESSIONAL PRACTICE 
COMMITTEE 
SESSION 
| THURSDAY, DECEMBER 3 2:30 p.m. 
Symposium 
A New Look at Architects’ and Engineers’ 


Professional Liability (Not to be printed), by 
V. O. Schinnerer, Victor O. Schinnerer & Co., Inc. 
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wopand How to Get a Case Book eer 
thics (Not to be printed), by N. y Christen- 
sen, Cornell Univ. 

Foreign Work (Not to be printed), by B. R. Value, 
Seelye, Stevenson, Value & Knecht 

The Practice of Consulting a - 
Canada (Not to be printed), by a 
Wiggs Walford Frost & Lindsay, Consulting 
Engineers, Montreal, Que., Canada 


PROPERTIES OF STEAM 
SESSION 


| WEDNESDAY, DECEMBER 2 2:30 p.m. 


Progress Report on Measurement of Viscosity 
of Steam (Not to be printed), by Joseph Kestin, 


pen op on the Thermal Conductivity 
(Not to be 


printed), by F. G. Keyes, 


pce Properties of Steam (Not to be 


printed), by R. B. Lindsay, Brown Univ. 
Preliminary Values of the Joule-Thomson Coeffi- 
cients for Water at Elevated Pressures and 
Temperatures (Not to be printed), by B. H. 
Sage, California Inst. of Tech. 


RAILROAD 
SESSIONS 


THURSDAY, DECEMBER 3 9:30 a.m. 


Progress in Railway Mechanical Engineering 
1958-1959 (Report of Committee RR6 Survey, 
- D. R. Meier, chairman; R. M. Coultas, 
. G. McLean, and A. G. Dean),' to be presented 
by D. R. Meier, Gen. Elec. Co. 
Stresses in Weousts- -Steel Wheel Rims and 
Their Relation to Wheel Life, by M. S. Riegel, 
—_— Iron & Steel Inst. (Paper No. 59—A- 
4 


The Application of Diesel Engines to Industrial 
Diesel-Electric Locomotives, b W. Barrell, 
Gen. Elec. Co. (Paper No. 59—A-227) 


Il THURSDAY, DECEMBER 3 2:30 p.m. 


Dynamic Stresses in en Motors Resulting 
From Defective Gearing, by E. E. Greene, Gen. 
Elec. Co., and M. A. Fieaw. The Pennsylvania 
Railroad Co. (Paper No. 59—A-13) 

Mobile Refliectoscope Inspection of Railway Car 
Axles Under Rolling —— on the Chesa- 
peake and Ohio Railway, . F. Melrose 
and 7. E. De Vilbiss, & Ohio Railway 
Co. (Paper No. 59—A-2 28) 

Study of Vibration Frequencies Under Impact 
Conditions, by G. H. Newcomer, Assn. of 
American Railroads (Paper No. 59—A- 250) 


FRIDAY, DECEMBER 4 = 9:30 a.m. 


Symposium on Cushioned Underframe 
Design 
Cushioning Requirements for Adequate Lading 
Protection,' by W. H. Peterson, Pullman, Inc. 
The Hydracushion Underframe and Its Contribu- 
tion to the Reduction of Lading Damage, by 
S. M. Houston, Southern Pacific Co. (Paper No. 
59—A-198) 
The Santa Fe Shock-Control Car, by T. T. 
Blickle, Atchison, Topeka & Sante Fe Railway 
Co. (Paper No. 59—A-221) 
Impact as Related to Freight Car and Lading 
Damage, by . Baillie, Nat. neameette & 
Steel adie Co. (Paper No. 59—A-249) 
Increased Cushioning Capacity—A Requirement 
of Tomorrow’s Freight Cars, by R. E. Abbott, 
Assn. of American Railroads, and H. K. Lanning, 
Atchison, Topeka & Santa Fe Railway Co. (Paper 
No. 59—A-224) 


RUBBER AND PLASTICS 
SESSIONS 


1 MONDAY, NOVEMBER 30 9:30 a.m. 


Two-Way Orientation of Plastic 

M. O. Longstreth and Turner Alfrey, Jr., 
The Dow Chemical Co. (Paper No. 59—A-113) 
Videne—A New eg 7 Laminating and Sur- 
facing Film,' by C. W. Taylor, Goodyear Tire & 
Rubber Co. 


1 Paper available at Meeting. 


MECHANICAL ENGINEERING 


Plastics in Construction and Agriculture, by 
T. E. Werkema, The Dow ‘Chemis Ce (Paper 
No. 59—A-261) 

Plastics Devel 
W. Brock, The 


ents: 1958-1959,' 


by Lois 
eral Tire & Rubber Co. 


Il MONDAY, NOVEMBER 30 2:30 p.m. 


| i Standards (Not to be printed), by 
Gordon Kline, Nat. Bur. of Standards, Dept. of 
Commerce 


Pipe Progress,' by Stock fleth, 
. L. du Pont de Nemours & Co., 


Affec the Long-Term of 
Polyethylene Plastic Pipe,’ by W. P. Acton, 
Hercules Powder Co. 


Rubber Developments: June, 1957-June, 1959,' 
by Leora E. Straka, General Tire & Rubber Co 


SAFETY 
SESSIONS 
WEDNESDAY, DECEMBER 2 2:30 p.m. 
Jointly with Production Engineering 
See Production Engineering V 


| THURSDAY, DECEMBER 3 2:30 p.m. 


Jointly with Materials Handling 


Planning Materials-Handling Safety Into the 
Plant Layout, by J. W. is, Westinghouse Elec. 
Corp. (Paper No. 59—A 252) 

Materials Handling Without Accident, by J. 
Webb, Jervis B. Webb Co. (Paper No. 59—A- 554) 


An Facinows, Approach to Materials-Handling 


Safety, b J. Byrne & Co., 
Inc. (ager 59—A- 
SOLAR ENERGY 
SESSION 


| FRIDAY, DECEMBER 4 = 9:30 a.m. 


Jointly with Heat Transfer 
Solar Air Conditioning U: an Ammonia-Water 
Absorption-Refrigeration System,' by E. 
Farber and F. M. Flanigan, Univ. of Florida, 
and M. M. Eisenstadt, The Martin —" 
Solar Turbo Power-plant Design, by B. Mac- 
kay, North American Aviation, No. 
59—A-74) 


1959 Peewee > t on Solar Energy Applica- 
by J. I ott, Yellott Engrg. iates, 
ne. 

Analysis of Furnace Performance in 


Solar 

Mechanical T at Extremel - Tem- 
peratures, by G Leon and . E. Shank, 
M.1.T. (Paper No. 59—A-79) 


TEXTILE ENGINEERING 


SESSION 


FRIDAY, DECEMBER 4 9:30 a.m. 


Mechanical Properties of Textile Materials, by 

E. J. Stavrakas, Fabric Research Labs., Inc. 

(Paper No. 59—A-99) 

The Interaction of Textile Structures and High- 

Speed Textile Processes, by H. M. Morgan, 

tr Research Labs., Inc. (Paper No. 59—A- 

ll 

Use of Textile Machines as Research Tools, by 
J. F. Bogdan, North Carolina State College (Paper 

No. 59—A-220) 


PLANT TRIPS 
TUESDAY, DECEMBER 1 9:30 a.m. 


National Aviation Facilities Experimental 
Center—Atlantic City Airport 


A visit to the experimental center of NAFEC— 
a joint project of civil and military aviation inter- 
ests to do research and development on equip- 
ment for automatic flight and landing of airplanes. 
Visitors will see the newest types of control and 
lighting equipment under test. 


WEDNESDAY, DECEMBER2 9:00 a.m. 


Owens-lllinois Glass Company, 
Bridgeton, N. J. 


A visit to the largest glass-container factory in 
the world. Here are manufactured glass con- 
tainers ranging in size from vials of a few cubic 
centimeters capacity to bottles of one gallon ca- 

ity—vials, jars, and bottles for pharmaceuticals, 

8, beverages, and many other products. 
Visitors will see in operation the automatic 
conveyers and machinery for the handling and 
mixing of the raw materials, the making of the 
glass, the molding of the containers and the in- 
spection, selection, and packing of the final 
product. Special processes for the coloring and 
decoration of the various containers will also be 
shown. 

Owens-Illinois manufactures, also, the corru- 
gated board cartons used for shipment of the 
glass containers and, in turn, by the purchasers 
for shipment of their products. 

This is a modern factory and should be of 
interest to engineers engaged in the manufacture 
and use of automatic process machinery. 


THURSDAY, DECEMBER 3 10:30 a.m. 
Brighton Florists, Linwood, N. J. 


Tue women of the Auxiliary are planning to 
visit this nearby orchid farm, followed by lunch 
at Sea View Country Club. The men are invited 
to join this group. 


WOMEN’S 
SUNDAY, NOVEMBER 29 
1:00 p.m. Registration 
4:00 p.m. “Early Bird’ Party 
8:30 p.m. Hotel Concert 
MONDAY, NOVEMBER 30 
8:00 a.m. Registration 
8:30 a.m. Coffee Hour 
12:15 p.m. President's Luncheon 
2:30 p.m. Auxiliary Workshop 
8:00 p.m. Variety Show 


TUESDAY, DECEMBER 1 


8:00 a.m. Registration 

8:30 a.m. Coffee Hour 

8:30 a.m. National Board Breakfast and 
National Board Meeting 

11:00 a.m. Tour of Chalfonte-Haddon Hall 
kitchen 

4:00 p.m. Tea Dance 

9:00 p.m. Bridge Party 


WEDNESDAY, DECEMBER 2 


8:00 a.m. Registration 
10:00 a.m. Annual Business Meeting of the 
Auxiliary 
1:00 p.m. Annual Luncheon 
Speaker: Emilie Jacobson, jour- 
nalist, lecturer, and actress 
Subject: Laughter—Freedom's 
Secret Weapon 
8:00 p.m. Movie Night 
THURSDAY, DECEMBER 3 
8:00 a.m. Registration 
8:30am. Coffee Hour 
10:30am. Trip to Brighton Florists, Somer 
Point 
1:00 p.m. Luncheon at Sea View Country 
Club 
6:00 p.m. Social Hour 
7:00 p.m. Annual Banquet 
10:00 p.m. Dance 


FRIDAY, DECEMBER 4 


8:00 a.m. Registration 
8:30 a.m, Coffee Hour 


‘COLLEGE 
REUNIONS 


Information about time and place may be ob- 
tained at the Registration Headquarters at the 
Chalfonte-Haddon Hall Hotel. 
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Tue future will take care of itself is not 
a philosophy to which The American 
Society of Mechanical Engineers has ever 
subscribed. Thus in pursuit of a strong 
technical program, the Society estab- 
lished the Technical Development Com- 
mittee, in 1956, to watch and evaluate the 
growth of scientific and engineering 
knowledge; to see where the Society 
could best participate in new technical 
ficlds; and to recommend the formation of 
new groups within ASME, when neces- 
sary, to serve the Society's needs in in- 
creasing and expanding fields of the 
future. 


The Planners 

To chart this forward-looking plan the 
Society enlisted, with J. W. Barker as 
chairman, the following: R. C. Allen, 
A.D. Bailey, E. G. Bailey, H. L. Dryden, 
J. A. Hutcheson, C. F. Kettering, W. E. 
Reaser, L. N. Rowley, Jr., Philip Sporn, 
G. B. Warren, Clyde E. Williams, and 
J. I. Yellott. 

“Without a strong technical pro- 
gram,"’ said Dr. Barker, discussing the 
Committee's work, ‘‘the Society cannot 
exist.”" 

So, when the Committee took up its 
work in October of 1956, it addressed 
itself to the study of such ponderous 
problems as atomic energy, solar energy, 
and long-range weather predictions. 

Quietly, the Committee worked along 
to promote the greatest freedom of ex- 
pression, and this year for the first time 
we have a report. 

The personnel of the Committee has 
changed—'‘Boss’’ Ket is gone. Dr. 
Barker, Dr. Dryden, Alex Bailey, and 
W. E. Reaser have resigned because of 
new duties and assignments. The Com- 
mittee, however, has welcomed to its 
membership John J. Grebe, William 
Francis Gibbs, and S.C. Hollister. Cur- 
rent chairman of the Committee is R. C. 
Allen. 


What Did They Find? 
Power—Magnetohydrodynamics. The 
work on thermonuclear fusion, whereby a 
gas at high temperature becomes a good 
conductor as the result of a high degree 
of ionization, has directed consideration 
of one of the Committee members toward 
the possibility of employing, in reverse, 
the basic principle of the Faraday pump 
in which coal-furnace gases, made par- 
tia!ly conducting by a special additive, 
can be employed to generate a direct cur- 


124 / OCTOBER 1959 


ASME Technical Development Committee Releases First Report 


Magnetohydrodynamics, electric automobiles, energy storage, 
nuclear fusion, water resources, among topics covered 


rent of electricity by movement at high 
velocity through a high intensity mag- 
netic flux. 

The exhaust gas from the power- 
generating flow channel is employed to 
preheat the combustion air followed by 
the generation of steam in a conventional 
power cycle. 

This intriguing proposal, if a reliable 
design can be worked out, offers a poten- 
tial improvement in over-all plant ther- 
mal efficiency from the present upper 
level of, perhaps, 40 per cent up to a pos- 
sible 55 per cent, or even higher. 

There are many problems to be solved 
in the development of the MHD power 
concept before feasibility can be assured. 
Among these is the question of energy 
relations which may result from the 
partial dissociation of the cycle gases. 

Automotive—Electric Automobiles. The 
Committee has given consideration to the 
propulsion of motor cars which are 
presently such an essential part of the 
American economy and mode of living. 
It seems to be well established that the 
proved or known resources of liquid fuels 
are of relatively few decades duration; at 
least the time is not far distant when sub- 
stantial fuel-price increases can be ex- 
pected. 

It has been pointed out that the annual 
fuel bill for our nearly 70 million motor 
vehicles is about eight times the cost of 
fuel used in our central stations generat- 
ing electric power, while the heating 
value of the fuel actually consumed in 
our motor cars is only about the same as 
the corresponding heating value of the 
fucl burned in our power stations. 

When it comes to horsepower ratings, 
even at a conservative figure like 60 hp, 
we arrive at a total rating of our rubber- 
tired vehicles which is approximately 20 
times the rated capability of our electric- 
power generating plants. 

The Committee has been following 
with interest the reports which are ap- 
pearing with increasing frequency in the 
technical press concerning the small, 
lightweight, electric-drive motor car for 
town and suburban use. (MEcHANICAL 
ENGINEERING, August, 1959, pp. 77-79.) 
Such vehicles with presently available 
batteries are reported to have sufficient 
endurance in miles per charge to handle 
the great majority of the city and sub- 
urban traffic for the large cities of this 
country. 

The Committee has reviewed such in- 
formation on conventional battery de- 


velopments as it has been able to secure, 
without finding promise of rapid ad- 
vances in the directions of reduced weight 
and cost in immediate future. 

Automotive—General. The possibility 
of the fuel cell as an energy source for 
automotive power has been discussed a 
number of times. The work of Bacon in 
England, Davtyan in Russia, and various 
investigators in the United States have 
been reviewed. The most promising 
type of fuel cell for present application 
would utilize oxygen and hydrogen gases 
stored under pressure in the usual steel 
cylinders, the gases to be produced by the 
use of electric power or by chemical 
means, depending on the future eco- 
nomics involved. 

The Committee has noted the recent 
articles describing a land or water vehicle 
which is supported directly on an air 
cushion and which should, therefore, 
encounter very little frictional resistance 
from the medium over which it is travel- 
ing. (MecHANICAL ENGINEERING, Febru- 
ary, 1959, cover, pp. 82-83; July, 1959, 
p. 66.) 

Another development which holds 
promise for the future, not only in the 
automotive field, but in air pollution as 
well, is a new internal-combustion engine 
which is predicted to operate with com- 
plete combustion gases without noxious 
or objectionable odors in the exhaust. 
Further, it has been estimated that the 
potential fuel savings which can be 
realized with this development may be of 
the order of 20 to 25 per cent. This sav- 
ings in fuel, if generally applied to a 10 
billion dollar annual automotive-fuel 
expenditure, should be more than 2 bil- 
lion dollars, which exceeds the total 
annual fuel bill today for central-station 
operation. 

Energy Storage. The subject of energy 
storage has occupied an appreciable time 
in the deliberations of the Committee. 

The Committee frequently re- 
viewed reports of new electrical storage 
battery developments. While statements 
have been made to the effect that bat- 
teries of one third the size, and half the 
weight of lead batteries have been de- 
veloped, and also that such batteries 
will take a charge in less time than pres- 
ent lead batteries, these battery types 
have not appeared on the industry market 
probably because of their substantially 
increased cost. 

In addition to the possibilities of the 
fuel cell as a source of energy for auto- 
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mobiles, the Committee has also dis- 
cussed the fuel cell as a possible general 
source of electrical energy. Jt is of 
interest that Sir William Grove, some 
120 years ago, showed that the process of 
electrolysis can be reversed and oxygen 
and hydrogen gases made to recombine 
with very little increase in temperature 
in the presence of a catalyst, and in the 
process of recombining, generate an elec- 
tric current. This process avoids the 
“heat sink’’ loss and the Carnot cycle 
efficiency limit, which is inescapable in 
conventional heat cycles. (See Mecnani- 
cat ENGINgERING, March, 1959, pp. 
63-65; August, 1959, pp. 64-68.) 

The ultimate target would be the use 
of pulverized coal and atmospheric air in 
a suitable environment with a catalyst 
whereby oxidation can be accomplished 
without the usual form of combustion 
and electric power directly generated. 

The Committee has discussed numerous 
other means of energy storage. The 
hydraulic system, which is popularly 
known as pumped hydro and which 
utilizes the ‘*pump turbine,’’ is now well 
accepted in the power-generation indus- 
try. 

Power From Fusion. In 1957 the Com- 
mittee agreed that a book on nuclear 
fusion as a source of energy should be 
prepared and made available to power 
engineers. The Chairman of the Com- 
mittee communicated with the Chairman 
of the Atomic Energy Commission and 
found that an excellent book was being 
prepared on Project Sherwood, the U. S. 
Program on controlled fusion, under the 
authorship of Dr. Amasa S. Bishop. 

The book, which first appeared at the 
Atoms for Peace Conference at Geneva in 
September, 1958, contains a wealth of 
information on the present state of con- 
trolled thermonuclear fusion develop- 
ment. 

The present activity of the Committee 
in this area is the reviewing of reports 
and the digesting of current literature 
with an eye toward the future activities 
of the Society in this field. The Com- 
mittee is endeavoring to secure speakers 
for ASME meetings from the thermo- 
nuclear development centers of the 
Atomic Energy Commission. (MEcHANI- 
caL ENGINEERING, August, 1959, pp. 
52-60.) 

Underground Explosions of Nuclear De- 
vices. Technical information released by 
the U. S. Atomic Energy Commission 
coupled with supplementary studies 
made by Committee members, have 
aroused a great deal of interest in the pos- 
sibility of underground explosions of 
nuclear devices, particularly hydrogen 
bombs, in environments which may be 
employed for the generation of power. 
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Several of these experimental explosions 
have been carried out, and, while limited 
to a maximum equivalent energy of 23 
kilotons of TNT, have shown that there 
is a possibility of forming, deep in the 
earth, hugh cavities which will contain 
the tremendous heat released from such 
explosions and which can be supplied 
with water from the earth's surface to be 
delivered to the surface again in separate 
conduits as high-pressure, high-tempera- 
ture steam. The Committee will con- 
tinue to watch these future develop- 
ments. 

An outstanding item of interest is the 
price list issued by the Atomic Energy 
Commission where the purchase price of 
nuclear devices is tabulated and made 
available to industry. A 5-megaton 
bomb can be purchased for $1 million 
including safety studies, placement, and 
detonation. Such a device can supply 
thermal energy at the rate of five cents 
per million Bru, a figure which has not 
been approached by any other man-made 
source of heat. An extension of the 
present curve of prices indicates still 
lower costs of thermal energy for nuclear 
devices of higher outputs 

In addition to the possibilities in the 
direction of power generation, these 
underground explosions can be used for 
many other purposes, including: Break- 
ing up and crushing underground ore de- 
posits, releasing oil from tar sands, creat- 
ing underground reservoirs for water 
supplies, and building of harbors, dams, 
and canals. 

Preliminary surveys indicate substan- 
tial cost reductions below current costs of 
existing conventional engineering meth- 
ods for these operations. 

Water Resources. The relation of water 
resources to the national economy has 
been in the past a subject area for civil 
engineers and geologists, but there is a 
growing recognition that some of the 
important future development and solu- 
tions will be essentially in the field of 
mechanical engineering. As a result of 
increasing interest in water resources and 
the use of water in industry the Com- 
mittee arranged two sessions at the 1959 
ASME Semi-Annual Meeting, held in St. 
Louis, Mo. Four papers were presented 
and Dr. G. H. Higgins, the principal 
luncheon speaker, described ‘‘Project 
Plowshare,"’ the program directed 
toward the study of the industrial appli- 
cation of underground nuclear explo- 
sions. 

An article based on these five papers will 
be published in a subsequent issue of 
MEcHANICAL ENGINEERING. 

To further promote the study of water 
resources by the Society, the Committee 
shall establish a water development com- 


mittee to study methods of economically 
converting salt water to fresh water. 


What Can They Do? 


The report related the Committee's dis- 
cussions on such varied topics as air pol- 
lution; algae as a source of food and 
fuel; the problems involved in securing 
prompt and effective service in connection 
with the translation of technical articles, 
with particular reference to material from 
the Soviet Union. In the field of physics, 
the theories of a prominent engineer 
are under consideration regarding the 
physics of empty space, one phase being 
the possibility that radiant energy is 
being continuously turned back into 
matter; also the Committee has dis- 
cussed a new theory which seems to give 
a logical explanation of the relative 
magnitudes of fundamental particles with 
the possibility of the construction of a 
periodic table into which the 30 or more 
elementary particles seem to find their 
places in a logical and regular pattern; 
novel sources of energy; and weather 
control also have been studied. From the 
discussions on railroads the need for a 
concetted attack on heavy traction engi- 
rieering evolved. Much can be done to 
promote lower costs, higher speeds, 
greater safety, and high operating efhi- 
ciency in rail transportation in the 
United States. 

The Committee urges that railroad 
studies on the feasibility of reducing 
operating costs and increasing efficiency 
through the development of a compre- 
hensive system of automation be under- 
taken. In addition to the economic po- 
tential, operational safety could be im- 
proved substantially by the employment 
of *‘fail-safe’’ systems less dependent upon 
the human clement. Another is the ques- 
tion of motive power. It is quite possible 
that future extensive electrification may 
supplant much, if not most, of the present 
diesel power. Another subject requiring 
intensive re-evaluation is that of pas- 
senger traffic in relation to bus lines and 
air transport. 

The report concludes with this sug- 
gestion by the Committee: A review of 
the list of recipients of the Nobel Prizes 
in physics and chemistry and their 
achievements would bring to light indi- 
viduals who could be invited to con- 
tribute important papers or lectures be- 
fore the Society.. Their accomplishments 
could be reviewed for possible applica- 
tions in the field of mechanical engineer- 
ing. 

Further, the Committee hopes to 
recommend speakers who can present 
important engineering and scientific de- 
velopments, possibly through the me- 
dium of the Thurston Lectures. 
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ASME Acts to Shorten Time-Lag Between Scientific Discoveries and Application 


President Warren names F. B. Turck to co-ordinate efforts 


A procraM to chop “‘the dangerous 
time-lag’’ between scientific discoveries 
and their practical application was an- 
nounced early in September by The 
American Society of Mechanical Engi- 
neers. 

Glenn B. Warren, ASME President, 
called such delays ‘‘our greatest single 
handicap in competing with the Soviet 
and other state-controlled industry.” 

“There is no real evidence that Russian 
science is seriously outpacing ours," 
said Mr. Warren. ‘‘But it may well be 
true that the Russians are putting their 
scientific progress to work faster than we 
are.”’ 

The man chosen to organize efforts to 
speed up the application of new scientific 
knowledge is Fenton B. Turck, Fellow 
ASME, and a leading consulting engineer 
in New York City. 

“Half the billions we pour into scien- 
tific research are wasted until we discover 
how to shorten the science pipeline to the 
American people,’’ Mr. Turck declared. 
“The flow of scientific findings to indus- 
try now runs like molasses. 

“Scientists must think more in terms of 
putting their discoveries to work. And 
engineers must be more alert to use im- 
proved products and techniques, be less 
resistant to change. 

“This time-lag has long been recog- 
nized. But unless we act now, it could 
become disastrous for all of us,’’ Mr. 
Turck said. 

Mr. Turck will enlist heads of indus- 


trial concerns, leading engineering and 
scientific educators, prominent engineers 
and research foundations to help discover 
means of speeding transmission of new 
information from laboratories to the 
factory floor. 

Mr. Turck stated, ‘Examples are 
legion. Fundamental principles that led 
to penicillin were discovered back in 
1870—but it took more than seven dec- 
ades to put it to work. There are a 
whole flock of new metals—'wonder 
metals’—that we've developed, but 
haven't yet put to work. Cadmium, 
magnesium, barium, titanium, and beryl- 
lium offer tremendous possibilities— 
when engineers finally ‘discover’ them. 
The physical theory of nuclear fission 
was well known to scientists for years 
before engineers built the plants that 
produced practical quantities of uranium 
and plutonium. 

“For a long time, students of technol- 
ogy have recognized that much of our 
industrial lead over Europe really 
stemmed from the comparatively free and 
flexible interchange of scientific and 
technological information in our indus- 
try," Mr. Turck added. ‘‘But now, the 
controlled economy countries are doing 
us one better. 

“Despite the fact that there are thou- 
sands of publications, conferences, sym- 
posiums, technical digests, and other 
media of communication, some discover- 
ies are left on the shelf for long periods of 
time while industry operates with in- 


National Automatic Control Conference, Nov. 4-6, 1959, 


Sheraton-Dallas Hotel, Dallas, 


Sponsors. Sponsored by the Insti- 
tute of Radio Engineers Professional 
Group on Automatic Control (IRE- 
PGAC), with official participation by 
the American Institute of Electrical 
Engineers (AIEE), the Instrument So- 
ciety of America (ISA), and the IRE Pro- 
fessional Group on Industrial Electronics; 
and with the co-operation of the Instru- 
ments and Regulators Division, The 
American Society of Mechanical Engi- 
neers, and the Electrical-Engineering 
Department of Southern Methodist Uni- 
versity. Principal Conference officers 
are Louis B. Wadel, Chance Vough Air- 
craft, Inc., Chairman; George S. Axelby, 
Westingouse Electric Corporation, Tech- 
nical Program Chairman; and John M. 
Salzer, Ramo-Wooldridge, Special Pro- 
gram Chairman. 
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Texas 


Abstracts. Abstracts of all tech- 
nical papers will be available at the 
Registration Desk. Anyone desiring an 
advance copy of abstracts may send a 
self-addressed stamped envelope to Mr. 
M. L. Barnett, Apt. 208, 6255 Oram St., 
Dallas, Texas. 

Parallel Control System Components Con- 
ference. The Feedback Control Systems 
Committee of the AIE]. (with other co- 
operating groups) is sponsoring a ‘‘Con- 
trol System Components Conference,"’ 
also at the Sheraton-Dallas Hotel, in 
parallel with the second and third day of 
the Nationa] Automatic Control Confer- 
ence. Their technical sessions, marked 
“CSCC,"’ are included in the program 
listings. 

Dinner Meeting. 
automatic control 


Dr. Albert C. Hall, 
pioneer and cur- 


ferior techniques. It is this tragic waste 
that we are attempting to reduce."’ 

Mr. Turck, who is head of his own con- 
sulting engineering firm in New York 
City, is a former industrial executive who 
has pioneered in the application of scien- 
tific principles to industrial problems. 
He is the founder of the Turck Lectures 
at Yale's Engineering School. He is a 
recipient of the Netherlands ‘Order of 
Officer of Orange of Nassau’’ for his con- 
tributions in the international field. 

In announcing the appointment of 
Mr. Turck, Mr. Warren pointed out that 
the task of channelling scientific infor- 
mation has been complicated in recent 
years by the increased volume of research 
results. ASME alone, he said, has in the 
past decade been forced to increase from 
3500 to 6500 the number of pages pub- 
lished in its journals and periodicals, to 
accommodate the increased flow of 
technical literature. During the same 
period, he added, major national con- 
ferences sponsored by the Society has 
jumped from 12a year to 26. 

These channels of communication, he 
said, ‘‘are becoming over-burdened and 
unmanageable because of their bulk. 
It is with this in mind that we are now 
seeking new channels, and new tech- 
niques, perhaps even a way to develop 
new attitudes in key engineers and scien- 
tists to make certain that this critical 
partnership between research and appli- 
cation does not break down, and is, in 
fact, strengthened and nourished.” 


rently Director of Research at the Martin 
Company, Denver, Colo., will speak at a 
combined National Automatic Control 
Conference—Control System Compo- 
nents Conference dinner meeting, Thurs- 
day, November 5, 7:30 p.m., Sheraton- 
Dallas Hotel. 


WEDNESDAY, NOVEMBER 4 
Session 1—General 10:00-12.00 a.m. 


Chairman: J. E. Ward, PGAC chairman, MIT 
Welcoming Address: J. Erik Jonsson, chairman 
of the board of Texas Instruments, Inc., and past- 
president of Dallas Chamber of Commerce 
Fundamental Theory of Automatic Linear Feed- 
back Control Systems, by J. M. Horowitz, North 
American Aviation, Los Angeles, Calif. 

General . to Control Theory Based on the 
Methods of Lyapunov, by R. E. Kalman, RIAS, 
Inc., Baltimore, Md., and J. E. Bertram, 1.B.M. 
Research Center, Yorktown Heights, N.Y 

Impact of Information on Control. H. Chestnut 
and W. Mikelson, General Electric Co., Schenec- 
tady, N.Y. 


Special Session—Control Problems of the 
Space Age 2:00-5:00 p.m. 
Chairman: J. M. Salzer, Ramo-Wooldridge, Los 
Angeles, Calif. 

Controlled Propulsion, by K. K. Dannenberg, 
Jupiter Project Director, Army Ballistic Missile 
Agency 
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Attitude Control of Space Vehicles, by C. R. 
Gates, Chief of Guidance Systems Analysis, Jet 
Propulsion Lab. 

Tracking and Path Control, by R. C. Booton, Jr., 
Guidance and Navigation Dept., Space Technol- 
ogy Labs., Inc. 

Control of the Human Environment, by Paul 
Webdb, consultant. 


THURSDAY, » NOVEMBER 5 9:00-12:00 a.m. 
li r Control Theory 
epee F. W. Tatum, Electrical Engineering 
Southern Methodist University 
Signal Stabilization of Self-Oscilla 
by R. Oldenburger, Purdue Univ., and 
Tokyo Inst. of Tech. 
A Root Locus Method for the Analysis of Non- 
linear Servomechanisms, by M. J. Absug, Doug- 
las Aircraft Co., Inc., El Segundo, Calif. 
Some Nonlinear Control Techniques Novel to 
Control Engineers Employed by a Biological 
Control System, M. Clynes, Rockland State Hos- 
pital, Orangeburg, N. Y. 
On the Analysis of Bi-Stable Control Systems, 
B. E. Amsler and R. E. Gorosdos, Applied Physics 
Lab., the Johns Hopkins Univ., Silver Spring, Md. 
Effect of Power Source Regulation on the Re- 
sponse of a Control-System Ampliafer, R. J. 
ochenburger, Univ. of Connecticut 
Session ‘“‘CSCC-1""—Magnetic Components— 
Transformers 


Session “‘CSCC-2”"—Inst tati 


THURSDAY, NOVEMBER 5 2:00-5:00 p.m. 
Session 3—Automatic Control Devices and 
Systems 

Chairman: A. R. Teasdale, Temco Aircraft Corp., 
Dallas, Texas 

Pendulous Velocity Meter- age 5 Synthesis, 
by S. G. Shutt, Autonetics, Div. of North Ameri- 
can Aviation, Inc., Downey, Calif. 

The Analysis of Demodulating Compensating 
Network, by G. J. Murphy and J. F. Egan, North- 
western U niv. 

Mathematical Models for 
Systems, by 7. M. Stout, Thompson-Ramo- 
Wooldridge Products Co., Los Angeles, Calif. 
Multiloop Temperature-Control System for Fluid 
Dynamics Facility with ey Transport Delays, 
by G. J. Fiedler and J. J. Landy, Sverdrup and 
Parcel Engineering Co., St. Louis, Mo. 

Some Linear and Nonlinear Aspects of Hot Gas 
Servo Design, by R . Halstenberg, Convair, 
San Diego, Calif. 


Systems 
. Nakada, 


Computer-Control 


Session 4—Control System Synthesis and 
Optimization (Organized by ASME) 
Chairman: C. F. Taylor, Daystrom, Inc., La 
Jolla, Cal. 

A General Flow Graph Technique for the Solu- 
tion of Multi-Loop Sampled Systems, by R. 
Ash, W. H. Kim, and G. M. Kranc, Columbia 
Univ. 


ynthesis of Third Order Contactor Control 
by Irmgard Fliugge-Lotz, Stanford Univ. 


On After-End-Point Motions of General Dis- 


continuous Control Systems and Their 
P. Seibert, RIAS, Inc., Baltimore, Md. 
iy the General Theory of Control Systems, by 
. E. Kalman, RIAS, Inc., Baltimore, Md. 
Co Cts Computer Control, by J. E. Bertram 
E. Sarachik, 1.B.M. Research Center, 
The Second Method of ipegunee in the Analysis 
and Optimization of Control Systems: Samp 
Systems, by (presentation by title only) R. 
alman, RIAS, Inc., Baltimore, Md., and J. E. 
Bertram, 1.B.M. Research Center, Yorktown 
Heights, N. Y. 
Session ‘“CSCC-3”—Magnetic Components 
—Amplifiers 


FRIDAY, NOVEMBER 6 9:00-12:00 a.m. 
Session 5—Automatic Flight Control 

Adaptive Flight Control (ISA paper), by O. H. 
Schuck, Minneapolis-Honeywell Regulator Co., 
Minneapolis, Minn. 

Electronic Gain Control in Automatic 
trol Systems, by W. Henn and A. S. 
Eclipse-Pioneer Div., 
Teterboro, N. J 
Electronic Memory in Automatic 
Systems, by D. anvett and A. S. Robinson 
Eclipse-Pioneer Div., Bendix ee. Corp., 
Teterboro, N. J. 

Pulse Controlled Integration in Automatic Flight 
Control Systems, by A. S. Robinson, Eclipse- 
Pioneer, Bendix Aviation Corp., Teterboro, N. J. 
Reactor Wheel Attitude Control for Space Vehi- 
cles, by R. W. Froelich and H. Patapoff, Space 
Technology Lab., Inc., Los Angeles, Calif. 
Session Components 


FRIDAY, NOVEMBER 6 2:00-5:00 p.m. 


Session 6—Control System Design Tech- 
niques 
Chairman: J. H. Mulligan, Jr., Electrical En- 
gineering Department, New York Univ. 
D-Decomposition Spetots of Automatic Control 
Systems (ISA paper), by R. W. Lanskron, Martin 
Co., Orlando, Fla., and T. J. Higgins, Univ. of 
Wisconsin 
Optimization of the Adaptive Function by, the 
Z-Transform Method (AIEE paper), by S. S. 
L. Chang, New York Univ. 
Application of Pole-zero Concepts to Design of 
Sampled Data Systems, by D. P. Lindorf, Univ. 
of Connecticut. 
Synthesis of veo Systems with Specified 
Open-Loop and Closed-Loop Poles and Zeroes, 
by W. E. ow. Space Technology Labs., Los 
Angeles, Cali 
Calculating Zeroes of Functions Arising in Vestn 
Control System Problems pa: 
. Evans, Autonetics, Div. of Nort 
Aviation, ‘Downey, Cal. 


Stability, 


ight Con- 
obinson, 
Bendix Aviation Corp., 


CODES AND STANDARDS 
WORKSHOP 


interpretations of 1955 Code 
for Pressure Piping 

From time to time certain actions of 
the Sectional Committee B31 will be 
published for the information of inter- 
ested parties. While these do not con- 
stitute formal revision of the Code, they 
may be utilized in specifications, or 
otherwise, as representing the considered 
opinions of the Committee. 

Pending revision of the Code for Pres- 
sure Piping, ASA B31.1-1955, the Sec- 
tional Committee has recommended that 
ASME, as sponsor, publish selected in- 
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terpretations so that industry may take 
immediate advantage of corresponding 
proposed revisions. Case 30 (reopened) 
is published herewith as interim actions 
of Sectional Committee B31 on the Code 
for Pressure Piping that will not con- 
stitute a part of the Code until formal 
action has been taken by the ASME and 
by the American Standards Association 
on a revision of the Code. 


Case No. 30 


Section § is excluded from the provi- 
sions of this case. 


Session 7—Random Processes in Controi 
Systems 
Chairman: H. Freeman, MIT 
Random Sampling: Its Effect on Spectral Den- 
sity, by A. R. Bergen, Univ. of California 
A Procedure for Synthesizing Linear Time-Vary- 
ing Shaping Filters for Generating mg a4 
Random Outputs (ISA paper), by M. M. Sondhi 
and T. J. Higgins, Univ. of Wisconsin 
Spectral Checastestantion of Control System Non- 
linearities, by R. B. McGhee, Hughes Aircraft 
hniq for the Opti Synthesis of Multi- 
b Control Systems with Random Processes as 
nputs, by C. Leondes and H. S. Hsieh, Univ. of 
California (Los Angeles) 
petiter Relay Servos with Random Inputs, by 
Cornell Aeronautical Labs., 


Session “CSCC-5""—Electromechanical Com- 
ponen 


Request for Literature 


Tue SEATO Graduate School of 
Engineering is being established 
in Bangkok, Thailand, under 
the direction of Colorado State 
University Research Foundation 
through a contract with Inter- 
national Co-operation Administra- 
tion. A comprehensive reference 
library is planned to serve the staff 
and students, initially in the field 
of civil engineering and later in 
electrical engineering and mechani- 
cal engineering. 

If you have, or know of anyone 
who has, engineering literature in 
the form of periodicals, books, 
manuals, microfilms, special re- 
ports, and the like, a contribution 
to this library would be valuable. 
Please write to: Dr. Maurice L. 
Albertson, Director, Colorado 
State University Research Founda- 
tion, Fort Collins, Colo. 


Drill Driver Revision 
By Harry J. Moffat, Chairman, B5TC7 

Tuis revision approved by the Sectional 
Committee and in the process of publica- 
tion will include the addition of 22 
selected sizes of millimeter drills that 
were added to the recent revision of ASA 
B5.12-1958. The range of sizes also was 
revised to include sizes through 0.750 
instead of 0.6875 as in the 1951 publica- 
tion. It was requested that the sizes 
be listed by drill size and the decimal 
equivalent also, due to the increased use 
of the decimal dimension system. 

Dimensions in the drawings and 
tables are defined. Wider circulation of 
American Standards makes it necessary 
that any technical information be made 
as Clear as possible. 

The Technical Committee would ap- 
preciate any comments or criticism that 
would promote the acceptance and use 
of this standard. 
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UNIVERSiTy 


CONNECTICUT 
. Storrs 


President 

Warren Speaks 
on New Horizons 

in Heat Transfer 


Prof. C. H. Coogan, Jr., center, ASME’'s 
Vice-President of Region |, meets with Division 
Chairmen A. C. Mueller, left, and W. E. Hammond 
President 
Warren: ‘‘Heat transfer 
is the limiting factor. . .’’ 


Joint ASME-AIChE Heat Transfer Conference and Exhibit attended by 600 


ASME Presipent GLenn B. Warren, 
speaking at the banquet of the Joint 
ASME-AIChE Heat Transfer Conference 
in Storrs, Conn., said: 

‘You are in a growing and dynamic 
field of technology which has tremen- 
dous potentialities for growth and appli- 
cation to meet the expanding needs of 
this age of science and engineering. You 
are doing a fine job in laying the basic 
foundations to meet these needs, and you 
could hasten the reduction to practice 
in many areas by emphasis, not in place 
of the fundamentals but to supplement 
these on the application and design areas 
of this changing field of technology.” 

The conference, held Aug. 9-12, 1959, 
was the third National Heat Transfer 
Conference and Exhibit sponsored jointly 
by the ASME and AIChE Heat Transfer 
Divisions, and this time with the co- 
operation of ASME’s Hartford Section 
and the University of Connecticut. 

More than 550 engineers attended the 
Storrs meeting, and enough of them 
brought their wives to bring the total 
registration well above 600. 

President Warren, departing from his 
prepared speech, voiced his concern that 
the best students in many cases are veer- 
ing away from mechanical engineering 
and are ignoring the fact that mechani- 
cal engineering has wider application to 
the modern problems than any other dis- 
cipline, 

“In a post-World War II appraisal of 
our technological needs at General 
Electric,’’ he said, ‘‘we came up with an 
understanding that our two greatest 
deficiencies existed in the heat-transfer 
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and metallurgical areas . . . within a few 
years, the explosive needs of new tech- 
nology demanded considerations of heat- 
transfer requirements that were a whole 
order of magnitude or more in advance 
of what we had all been doing. 

‘Even those problems became simple 
compared to the new ones involved in 
nuclear-power reactors. Here the 
heat-transfer rates must be three to five 
times what they have been in the high- 
est rated fossil-fuel boilers. 

“If we look at the gas turbine, we find 
a host of new kinds of heat-transfer 
problems—turbine-wheel cooling, tur- 
bine bucket and nozzle cooling, combus- 
tion-chamber liner cooling, regeneration 
of exhaust heat. 

“On the airplane gas turbine . . . we 
are cooling turbine wheels with 700 to 
800 F air, and then we drive these planes 
so fast that cooling problems develop in 
the cockpit; and further, we must cool 
the lubricating oil by the fuel going to 
the turbine . . . with the rocket, we must 
handle oxidizers at many hundreds of 
degrees below zero, and combustion tem- 
peratures must be measured in the thou- 
sands. 

‘There are two new areas of technology 
that may make new and different de- 
mands on the science of heat transfer. 
One is the need for a low-cost means 
of producing fresh water from salt. I 
suspect that the multiple-effect evapo- 
rative process will have quite a wide 
application. 

‘The second has to do with the proba- 
ble use of H-bombs in underground ex- 
plosions to develop power and to drive 


oil and gas out of lean oil-bearing rocks 
and sand. These will mean new and alto- 
gether different concepts of heat transfer 
than any we have ever had before.” 

Connecticut industrialist, W. C. Beek- 
ley, who is a member of both the ASME 
and AIChE, served as toastmaster at the 
banquet. He introduced the presidents 
of both these founder societies. 

Technical Papers. Between the two 
societies, 56 technical papers were spon- 
sored and presented, plus two official 
panel sessions—plus a large impromptu 
session that lasted far into one evening. 
When heat-transfer engineers get to- 
gether, it is hard to contain them within 
the limits of an official agenda. 

The technical papers covered such a 
broad field that they were not easy to 
group. There were gas problems, liquid- 
metal problems, problems of ballistic 
missiles. W. E. Hammond, vice-presi- 
dent of Air Preheater Corporation and 
chairman of ASME’s Heat Transfer 
Division, summarizing the conference, 
spoke especially of the studies on boiling. 

“We don’t know enough about the 
boiling process,"’ he said. ‘We're try- 
ing to understand the molecular phe- 
nomenon that goes on in boiling.” 

University in the Hills. Host to the 
Conference was the University of Connec- 
ticut which began in 1881 as the “‘Storrs 
Agricultural College.’’ Their first cur- 
riculum in mechanical engineering was 
established in 1916, and the school 
awarded its first BS—in mechanical 
engineering—in 1920. Today, “‘U-Conn" 
has 1400 undergraduate and 400 graduate 
engineering students. 
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Among the 

exhibition booths in 

the main lounge of 

the Student Union Building 


Prof. C. H. Coogan, Jr., head of the 
University’s Department of Mechanical 
Engineering, is also ASME'’s Vice- 
President of Region I, and served as 
General Conference Chairman. It was 
Professor Coogan who made the introduc- 
tions at the first technical session, and 
who welcomed the Conference to Storrs 
and the University. 

For the assembled mechanical and 
chemical engineers, there were tours of 
the Nuclear Division of Combustion 
Engineering, Inc.; to the Aircraft Nu- 
clear-Engine Laboratory of Pratt & Whit- 
ney; to the Maxim Marine Test Station 
at Millstone Point. 

The terrain—and the Committee— 
afforded a number of pleasant diversions. 
There was a picnic and two clambakes, 
and—for the ladies—trips to Old Stur- 
bridge in Massachusetts, the Mystic 
Marine Museum, and the Nathan Hale 
Homestead. On the first evening, the- 
atregoers saw a performance of ‘The 
Time of the Cuckoo.”’ 

The women's program (Mrs. W. E. 
Hilding in charge) encompassed the 
care and entertainment of the children 
who accompanied their parents to this 
summer conference. Thirty children 
were on hand, many of them pre- 
school. 

For them, the Conference offered a 
swimming pool and other entertainment, 
notably special movies for youngsters, 
covering such matters as the Three 
Bears, a circus story, and a story about 
a fox. The business of the three bears 
is as important to little kids as nucleate 
boiling is to certain other people. 
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An open panel 
discussion 
in the 
United Nations 
Room 
Toastmaster 
W. C. Beekley, 
President of 
Whitlock Mfg. 


Sigmund Kopp, left, of 
Alco Products, and Myron Tribus, UCLA, 
active in ASME’'s Heat Transfer Division 


Availability List—Heat Transfer Conference 


Tue papers in this list are available in sep- 
arate copy form until June 1, 1960. Please 
order only by paper number; otherwise the or- 
der will be returned. Copies of these papers 
may be obtained from the ASME Order De- 
partment, 29 West 39th Street, New York 18, 
N. Y. Papers are priced at 40 cents each to 
members; 80 cents to nonmembers. Payment 
may be made by check, U. S. postage stamps, 
free coupons distributed annually to members, 
or coupons which may be purchased from the 
Society. Coupons, in lots of ten, are $3 to 
members; $6 to nonmembers. 


59—HT-1 Laminar Transfer From Isothermal 
Spanwise Strips on a Flat Plate, by H. H. 
Sogin 

59—HT-2 Measurement of the Thermal Con- 
ductivities of Gases at High Temperatures, 
by R. G. Vines 

59—HT-3 The Influence of Free Stream Tur- 
bulence on the Local Heat Transfer From 
Cylinders, by R. A. Seban 

59—HT-4 Radiant Interchange Within an En- 
closure, by J. T. Bevans and R. V. Dunkie 

59—HT-5 Heat Transfer From Yawed Cyiin- 
ders in Rarefied-Air Flows, by L. V. Baldwin, 
V. A. Sandborn, and J. C. Laurence . 

59—HT-6 Conical Turbulent Boundary-Layer 
Experiments and a Correlation With Flat 
Plate Data, by W. S. Bradfield 

59—HT-7 A Variable-Density Single-Fluid 
Model for Two-Phase Flow With Particular 
Reference to Steam-Water Flow, by S. G. 
Bankoff 

59—HT-8 Radiation Fin Efficiency for One-Di- 
mensional Heat Flow in a Circular Fin, by R. 
L. Chambers and E. V. Somers 

59—HT-9 Spectral Characteristics of Fabrics 
From 1 to 23 Microns, by R. V. Dunkle, F. 
Ehrenburg, and J. T. Gier 

59—HT-10 Pressure Drop and Heat Transfer 
in a Duct With Triangular Cross Section, by 
E. R. G. Eckert and T. F. irvine, Jr. 

59—HT-11 Freezing of a Growing Liquid Col- 
umn, by G. Horvay 

59—HT-12 Heat Transfer in Flow Through Ro- 
tating Ducts, by C. Y. Kuo, H. T. lida, J. H. 
Taylor, and F. Kreith 


59—HT-13 Heat Transfer to Fully Developed 
Laminar Flow in a Circular Tube With Arbi- 
trary Circumferential Heat Flux, by W. C. 
Reynolds 

59—HT-14 Magnetohydrodynamic Effects 
Upon Heat Transfer for Laminar Flow Across 
a Flat Plate, by R. D. Cess 


59—HT-15 Steam Slip—Theoretical Predic- 
tion From Momentum Model, by S. Levy 

59—HT-16 Unsteady Turbulent Heat Transfer 
in Tubes, by E. M. Sparrow and R. Siegel 


59—HT-17 Radiation Fin Effectiveness, by 
J. G. Bartas and W. H. Sellers 


59—HT-18 Aspects of Local Boiling Effects 
on Density and Pressure Drop, by C. P. 
Costello 


59—HT-19 Thermodynamic Properties of He- 
lium at Low Temperatures and High Pres- 
sures, by D. B. Mann and R. B. Stewart 


59—HT-20 Effect of Thermocouple Cavity on 
Heat-Sink Temperature, by J. V. Beck and 
H. Hurwicz 


59—HT-21 Refractory Metal Thermocouples, 
by J.C. Lachman 


59—HT-22 Transient One-Dimensional Heat- 
Conduction Analysis for Heterogeneous 
Structures Including an Ablating Surface, 
by M. L. Miller 


59—HT-23 Conductive Heat Transfer in a Re- 
entry Body—Analysis of Computational 
Methods and Their Reliability, by H. Hur- 
wicz and M. S. Klamkin 


59—HT-24 Experimental Determination of the 
Turbulent Heat-Transfer Rate Distribution 
Along a Slender Biunt-Nosed Body From 
Shock Tube Tests, by E. Offenhartz and H. 
Weisbiatt 


59—HT-25 Forced Circulation Uniform Fiux 
Burnout Studies for High-Pressure Water, 
by S. J. Green, B. W. Le Tourneau, and M. 
Troy 

59—HT-26 One-Dimensional Quasilinear Heat 
Flow With Boundary Conditions Periodic in 
Time, by D. N. Roy and J. S. Thompson 


5§9—HT-27 The Effect of Transverse Vibrations 
on the Heat-Transfer Rate From a Heated 
Vertical Pilate in Free Convection, by A. J. 
Shine 

59—HT-28 Improved Lumped Parameter 
Method for Transient Heat-Conduction Cal- 
culations, by H. G. Elrod, Jr. 
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Durand Centennial Conference Held in California 


To nonor the 100th anniversary of the 
birth of Dr. William Frederick Durand, 
a great maritime, mechanical, and aero- 
nautical engineer who was head of the 
Department of Mechanical Engineering 
of Stanford University from 1904 to 1924, 
and died last summer at the age of 99, 
Stanford University held a Durand Cen- 
tennial Conference on Acronautics and 
Astronautics from August 5 to 8, 1959. 
The Conference was sponsored by the Air 
Force Office of Scientific Research, the 
Office of Naval Research, the Office of 
Ordnance Research, the National Science 
Foundation, the Institute of the Aecro- 
nautical Sciences, and The American 
Society of Mechanical Engineers. Nine- 
teen papers on aeronautics and astro- 
nautics were presented by leading author- 
ities from the United States, Canada, and 
Europe and more than 600 persons at- 
tended the meetings. 

The chairman of the opening session 
was Donald L. Putt, Lieut. General, U.S. 
Air Force (Ret.), President of United 
Research Corporation of Menlo Park. 
The participants in the Conference were 
greeted in the name of Stanford Univer- 
sity by David Packard, Chariman of the 
Board of Trustees of Stanford University. 
The Conference was officially opened by 
Colonel Raymond A. Gilbert, Deputy of 
Sciences, Air Force Office of Scientific 
Research. 

The first paper of the opening session 
was an evaluation of Durand’s contribu- 
tions to aeronautics by Hugh L. Dryden, 
Deputy Administrator of the National 
Aeronautics and Space Administration. 
The second paper was presented by Sir 
Geoffrey Taylor, one of the world’s lead- 
ing experts in applied mechanics and the 
physics of metals and former professor at 
Cambridge University, England. He 
talked about ‘‘Similarity Solutions of 
Hydrodynamic Problems.’’ This pres- 
entation was followed by the dedication 
of the William Frederick Durand Labora- 
tory of the Department of Aeronautical 
Engineering of Stanford University. 


The dedication address was given by Dr. 
Theodore von Karman, Chairman of the 
Advisory Group for Aeronautical Re- 
search and Development of NATO, Paris, 
France. The new name plate of the 
laboratory was unveiled by Mrs. Georgia 
Durand Brandon, a niece of Dr. Durand. 

Structural problems of hypersonic air- 
planes, missiles and spacecraft were dis- 
cussed by Richard R. Heldenfels, Chief of 
Structural Research of the National Aecro- 
nautics and Space Administrations’ Lang- 
ley Research Center; Luigi Broglio, 
Head of the Institute for Aeronautical 
Construction of the University of Rome 
in Italy; W. Thielemann, an outstand- 
ing research man from the DVL, the Ger- 
man equivalent of our NASA; Jan Hult 
of the Royal Institute of Technology, 
Stockholm, Sweden; J. F. Besseling of 
Stanford University; and Wilfred H. 
Dukes, Chief of Structures, Dyna-Soar 
Department, Space Flight and Missiles, 
Bell Aircraft Corporation. 

New solution of gas dynamic and 
hypersonic aerodynamic problems were 
presented by Gordon N. Patterson, Direc- 
tor, Institute of Acrophysics, University 
of Toronto; Hans W. Liepmann of the 
California Institute of Technology; Les- 
lie S. G. Kovasznay of The Johns Hopkins 
University; Hugues de l’Estoile of the 
French Air Force in Paris, France; and 
Antonio Ferri, Head of the Department 
of Aeronautical Engineering of the 
Polytechnic Institute of Brooklyn. The 
astronautical program contained a paper 
by Von R. Eshleman of Stanford Univer- 
sity on ‘Radar Astronomy"’; two presen- 
tations on magnetogasdynamics and plas- 
madynamics by Professors J. M. Burgers 
of the University of Maryland, and 
Francis Clauser of The Johns Hopkins 
University; a paper on ‘Precision Orbits 
and Observation Reduction’’ by Samuel 
Herrick of the University of California 
at Los Angeles. The motion and abla- 
tion of meteoric bodies were analyzed 
by H. Julian Allen, Chief, High-Speed 
Research Division, National Aeronautics 


They Came to Honor Durand. Left to right, General Putt; Dr. Hoff; Ernest Robischon, ISA 
Western Regional Manager; Admiral Bennett, chief of Navai Research, Washington, D. C.; 
Captain McLaughlin, Office of Naval Research, San Francisco, Calif.; and Smith J. DeFrance, 
director, Ames Research Center, NASA, Moffett Field, Calif. 


and Space Administration. The last 
paper of the program was a general re- 
view of the past, present, and future of 
astronautics by one of the early adherents 
of space flight and also one of the first 
record men in soaring flying in the early 
1920's, W. B. Klemperer of Douglas. 

The success of the meeting was en- 
hanced by the outstanding group of chair- 
men of the technical sessions. In addi- 
tion to General Putt, who took care of 
the opening session, there were three 
directors of research of major airplane 
manufacturing companies on the list. 
They were George S. Schairer, vice-presi- 
dent of Boeing Airplane Company, Dr. 
Albert E. Lombard, Jr., director of Re- 
search, McDonnell Aircraft Corp., and 
Charles L. Critchfield, director of Scien- 
tific Research, Convair-General Dynamics 
Corp. The remaining three sessions were 
chaired by Prof. S. A. Schaaf of the Uni- 
versity of California, Richard L. Schlei- 
cher, chief structures engineer of North 
American Aviation, and Dr. M. U. Clau- 
ser, director, Aeronautical Research Labo- 
ratory, Space Technology Laboratories. 

On Thursday evening, August 6, the 
banquet of the Conference was held at 
Adobe Creek Lodge, approximately ten 
miles south of Stanford University. It 
was attended by about 250 participants of 
the Conference and their wives, who 
listened with great interest to an after- 
dinner talk by Willis M. Harwkins, Jr., 
assistant general manager of the Lock- 
heed Missiles and Space Division. Mr. 
Hawkins, in an informative and witty 
talk, expressed his fervent belief in man’s 
ability to reach the stars soon. Greet- 
ings were brought to the Conference by 
William Littlewood, vice-president, Re- 
search and Development Department, 
Administrative Division of American 
Airlines, who is this year’s president of 
the Institute of the Aeronautical Sciences; 
by Admiral L. V. Honsinger, Comman- 
dant of the Mare Island Naval Shipyard 
of the U.S. Navy in San Francisco Bay, 
who as a council member represented the 
Society of Naval Architects and Marine 
Engineers; and by V. F. Estcourt, 
General Superintendent of Steam Genera- 
tion, Pacific Gas and Electric Company, 
San Francisco, who was a personal repre- 
sentative of the president of The Ameri- 
can Society of Mechanical Engineers. It 
is of interest to note that during his life- 
time, Durand had spent 40 years as a 
member of the council of the Society of 
Naval Architects and Marine Engineers, 
and for one year was president of The 
American Society of Mechanical Engi- 
neers. The toastmaster of the banquet 
was Nicholas J. Hoff, Head of the De- 
partment of Aeronautical Engineering of 
Stanford University. 
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October 20-22 
ASME-ASLE Lubrication Conference, Hotel 
Sheraton-McAlpin, New York, N. Y. 


October 27-29 


ASME-AIME Fuels Conference, Netherland 
Hilton Hotel, Cincinnati, Ohio 


November 4-6 
ASME-IRE-AIEE-ISA National Automatic 
Control Conference, Sheraton Hotel, Dallas, 
Texas 


November 8-13 
ASME-ASTM-ACS International Rubber Con- 
ference, Shoreham and Park Plaza Hotels, 
Washington, D. C. 


November 29-December 4 


ASME Annual Meeting, Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


March 6-9, 1960 
ASME Gas Turbine Power and Hydraulic 
Conference, Rice Hotel, Houston, Texas 


March 14-15, 1960 
ASME Lubrication Symposium, Engineering 
Societies Building, New York, N. Y. 


March 31-April 9, 1960 


ASME Textile Engineering Conference, North 
Carolina State College, Raleigh, N. C. 


StupentT Memsers of The American 
Society of Mechanical Engineers and 
their Faculty Advisers—1300 in all— 
met during the Spring of 1959 at twelve 
regional Student Conferences through- 
out the country. 

Programs at these conferences mirrored 
in miniature those of the Society's 
annual meeting. There were technical 
sessions, visits to industrial sites, ban- 
quets at which distinguished engineers 
addressed the groups, and informal 
gatherings. Prizes, given for the largest 
regional attendance, to schools travel- 
ing the greatest number of man-miles, 
and to participants in the papers con- 
test, were an additional feature of the 
mectings. 

For many the conferences afforded a 
first opportunity to observe the working 
of their professional society outside their 
own Student Section. 

The conferences are designed to permit 
the exchange of technical information; 
to acquaint the students with the opera- 
tional aspects of the Society's activities; 
and to allow the students to meet their 
contemporaries and compare ideas on 
Student Section operation. Through the 
conferences, students learn that for the 
Society to be helpful to them they must 
Participate in its activities. 
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ASME 


COMING EVENTS 


April 4-8, 1960 
Nuclear Congress and Exhibit, Coliseum, New 
York, N. Y. 


April 13-14, 1960 
ASME-AIEE Railroad Conference, Penn-Shera- 
ton Hotel, Pittsburgh, Pa. 


April 21-22, 1960 


ASME-SAM Management Conference, Statler- 
Hilton Hotel, New York, N. Y. 


April 25-26, 1960 
ASME Maintenance and Plant Engincering 
Conference, Chase-Park Plaza Hotels, St. 
Louis, Mo. 


April 25-29, 1960 
ASME Metals Engineering Division-AWS 
Conference, Hotel Biltmore, Los Angeles, 
Calif. 


Student Members and Advisers Meet at Twelve Regional Conferences 


May 17-19, 1960 
ASME Production Engineering Conference, 
Hotel Schroeder, Milwaukee, Wis. 


May 22-26, 1960 
ASME Oil and Gas Power Conference and Ex- 
hibit, Muchlebach Hotel, Kansas City, Mo. 


May 23-26, 1960 
ASME Design Engineering Conference and 
Show, Statler Hilton Hotel, New York, N. Y. 


June 5-10, 1960 


ASME Semi-Annual Meeting and Avi- 
ation Conference, Statler Hilton Hotel, 
Dallas, Texas. 


June 15-17 


ASME Applied Mechanics Conference, The 
Pennsylvania State University, University 
Park, Pa. 


(For Meetings of Other Societies see page 114) 


Note: Members wishing to prepare a paper 
for presentation at ASME National meetings 
or divisional conferences should secure a copy 
of Manual MS-4, ‘‘An ASME Paper,"’ by 
writing to the ASME Order Department, 29 
West 39th Street, New York 18, N. Y., for 
which there is no charge providing you state 
that you are a member of ASME. 


1300 Meet During Spring; 60 Students Present Prize-Winning Papers 


Paper Contest. Of the 133 technical 
papers presented at the conferences, 
60 were awarded prizes. Subjects ranged 
from ‘Dancing Ice Cubes”’ to ‘‘Boundary- 
Layer Control by Suction Through Dis- 
tributed Perforations.’’ Papers were 
judged on the basis of content, organiza- 
tion, delivery, and effectiveness; and 
consideration also was given to the 
amount of discussion evoked by a pres- 
entation. The caliber of all the papers 
was high, making selection of prize 
winners a difficult task. Experience 
gained by the young engineers who pre- 
sented papers will prove invaluable 
when they enter their chosen fields. 

The Business of Student Sections. At 
Faculty Advisers meetings held during 
each of the conferences, advisers and 
students alike had occasion to discuss 
the various details of business connected 
with Student Section operations. The 
Student Sections relation to its Local 
Section ASME and to Headquarters came 
up for discussion at a number of such 
meetings. 

On the campus, the chief concern is 
interesting the members and continuing 
to attract them to meetings. A number 
of suggestions for heightening interest 
in Student Section meetings were offered. 

One school has had notable success 


with an ‘‘Engineering Theater." The 
students arrange to show films made 
available by industry, government agen- 
cies, and other sources. These films, 
often describing new engineering devel- 
opments, are well attended. 

With the co-operation of the local 
ASME Section, a number of other schools 
have sponsored forum-type mectings. 
At these meetings, industry representa- 
tives explain what industry expects of 
the young engineer, the kinds of en- 
gineering work available, and how to 
prepare for and what to do during an 
employment interview—all questions of 
deep concern to the student engineer. 

Other Sections have shown their in- 
terest in the Student Sections by pro- 
viding programs and speakers for mect- 
ings, inviting student groups to their 
meetings, and, in some cases, allowing 
the Student Chairmen to sit in on their 
Executive Committee meetings. 

In the Student Sections’ relation with 
Headquarters, one important factor was 
noted at each of the meetings—and that 
is clerical in nature. Students are urged 
when they are promoted from Student 
Member to Associate Member to notify 
the Society of their change of address. 
Last year, 35 per cent of the transfers 
addresses were not recorded. 
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Attendance: 


PRIZE 
First 
Second 
Third 
Fourth 
Old Guard 


1959 ASME Regional Student Conference Reports 


Region |, New England, Worcester Polytechnic Institute, Worcester, Mass., April 17-18, 1959 
174 Papers Presented: 9 
RECIPIENT TITLE OF PAPER COLLEGE 
Alan K. Karplus Tufts University 
Chester F. Jacobson Worcester Polytechnic Institute 
Lee S. Langston Heating Effects of High Altitude University of Connecticut 
W. John Brunt Fundamentals and Processing of Metallic Laminates University of Vermont 
Robert A. Gussman Operation of a Continuous High-Temperature Slag-Wool Filter Northeastern University 


Dancing Ice Cubes 
A Triangular Panel Portable Bridge 


Region II, Eastern, Stevens Institute of Technology, Hoboken, N. J., April 11, 1959 


Attendance: 40 


PRIZE RECIPIENT 
First Howard Beroff 
Second Ronald B. Laurence 
Third Martin N. Kann 
Fourth Fred M. Michelsohn 
Old Guard Edward Latin 


TITLE OF PAPER 
Some Work in Medical Engineering 


Flow Characteristics of Solenoid Valves 
Design of a Paper Sorter and Tallying Device 
Split-Match-Plates in Foundry Practice 

New Ramjet Adaptation to an Aircraft Engine 


Papers Presented: 5 
COLLEGE 
Polytechnic Institute of Brooklyn, Day 
Division 
Stevens Institute of Technology 
Newark College of Engineering 
New York University, Day Division 


City College of New York 


Region III, Alleghenies, Lafayette College, Easton, Pa., April 17-18, 1959 


Attendance: 132 


Papers Presented: 15 


PRIZE RECIPIENT TITLE OF PAPER COLLEGE 
First James F. Malley Forced Heat Convection With Incompressible Liquids in Hori- Lafayette College 
zontal Pipes 
Second James M. Woodward An Engineering Approach to a Study of Psychomotility Villanova University 
Third Charles R. Gelletly Automatic Transmissions Drexel Institute of Technology 
Fourth Harry A. Defarrari Ground-Effect Machine The Catholic University of America 
Old Guard James A. Yannes Human Engineering Union College 
Region IV, Southern, University of Florida, Gainesville, Fla., April 18-19, 1959 
Attendance: 134 Papers Presented: 13 
PRIZE RECIPIENT TITLE OF PAPER COLLEGE 
First Daniel M. Germany Some Considerations in Orbiting Satellites Mississippi State University 
Second Richard P. Braden Dual-Breaker Point Distributor for Automotive Engines Georgia Institute of Technology 
Third H. Thomas Robins Creativity in Engineering Duke University 
Fourth Edgar H. Callaway Instrumentation for Automatic Feed-Water Control University of Florida 
Old Guard =Maxcey C. Rivkin Fluid Mechanics of the Human Circulatory System University of South Caroljna 
Region V, Mid-Western, University of Michigan, Ann Arbor, Mich., April 17-18, 1959 
Attendance: 131 Papers Presented: 8 
PRIZE RECIPIENT TITLE OF PAPER COLLEGE 
First Jariel D. Dainow Engineers’ Unions With Respect to Professionalism Ohio State University 
Second Beynon J. Lahr, Jr. Movements Generated by Eccentric Sprockets University of Akron 
Third James A. Thacker Analytical Performance Study of a Compound Diesel University of Cincinnati 
Fourth Eugene G. Lauro Rubber Processing The Ohio University 
Old Guard — Robert J. Gordon Instrument Flying Carnegie Institute of Technology 
Region VI, Northern Tier, South Dakota State College, Brookings, S. Dak., May 1-2, 1959 
Attendance: 139 Papers Presented: 9 
PRIZE RECIPIENT TITLE OF PAPER COLLEGE 
First Lee C, Pittenger Magnetohydrodynamics Marquette University 
Second Daniel D. Joseph Heat Conductor in an Infinite Rectangular Coil Illinois Institute of Technology 
Third Edward D. Enright The Economic Feasibility of Nuclear Power South Dakota School of Mines 
Fourth Clemens J. Heltemes, Jr. And Let There Be Light North Dakota State College 
Old Guard Hartmut E. Schierling | Education in Germany South Dakota State College 
Region VI, Southern Tier, Purdue University, West Lafayette, Ind., April 3-4, 1959 
Attendance: 116 Papers Presented: 10 
PRIZE RECIPIENT TITLE OF PAPER COLLEGE 
First Paul E. Patton The Impedance Method of Vibrational Analysis, A Key to Sur- University of Kentucky 
vival 
Second Paul Schlender, Jr. Project Plowshare Purdue University 
Third John T. Gerhardt Is There a Better Way to Make Electricity? University of Louisville 
Fourth Joel E. Haggard Hesitancy Born of a Hazard University of Notre Dame 
Old Guard — Sidney J. Green Methods of Determining Vibrations With Strain Gages Missouri School of Mines & Metallurgy 
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Attendance: 95 


Attendance: 69 


Attendance: 128 


Attendance: 75 


Old Guard Frederic 


attending. 
Region 


VI, Northern Tier 

VI, Southern Tier 

VII, Pacific Northwest 
VII, Pacific Southwest 
VIII, Northern Tier 
VIII, Southern Tier 


VIII, Rocky Mountain 
Tier 


MECHANICAL 


1 Two prizes of $25 and $15 were awarded at each Conference to the 
Student Section having the largest and next largest of Student Members 


PRIZE RECIPIENT TITLE OF PAPER 
First Raymond T. Jessen Geo-Thermo Power Development in the United States 
Second Rajeshwar K. Malhotra Plasma and Its Applications 
Third Maurice Kurtz Failure Analysis of Ammonia Compressor-Valve Rings 
Fourth Donald G. Strang Free-Piston Engines 
Old Guard John L. Irvine Curved Channel Flow 


Region VII, Pacific Southwest, University of Southern California, Los Angeles, Calif., May 8-9, 1959 


PRIZE RECIPIENT TITLE OF PAPER 
First John F. Cepollina Theory and Operation of a Hot Water Rocket 
Second Leo O. Reed Condenser-Tube Corrosion in Steam-Power Plants 
Third Edward E. Betts Flow Simulator of Perfect Fluid-Flow Theory 
Fourth Sidney H. Smith Heat Transfer to a Surface Manifesting Active Properties 
Old Guard Donald H. Mann Cycloid Speed Reducer 


PRIZE RECIPIENT TITLE OF PAPER 
First Joseph W. McKinley Noise Level of Cooling Tower Fans 
Second William R. Mahicu Effect of Fiber Length and Orientation on the Behavior of Glass- 


Resin Composites 


Third Marvin Stacken Electric Heating 
Fourth Larry C. Ball Photographic Determination of Radiation Shape Factors 
Old Guard Robert C. Poe The Use of Resistive Strain Gages in Engineering Measurement 


Region Vill, Southern Tier, Louisiana State University, Baton Rouge, La., 


Attendance: 135 ° 
PRIZE RECIPIENT TITLE OF PAPER 

First James S. Kishi Boundary-Layer Control by Suction Through Distributed Perg 

forations 

Second Lado Muhlstein Performance Characteristics of a Tesla Turbine : 

Third W. B. Jones Acrothermodynamic Heating Coefficients 

Fourth Leon O. Billig Gas-Lubricated Bearings 

Old Guard Frost E. Gardner Operation, Construction, and Practicability of a Linear-Mass 


Flow Meter Employing a Rotor and Divided Flow 


Region VIII, Rocky Mountain Tier, University of Wyoming, Laramie, Wyo., April 10-11, 1959 


PRIZE RECIPIENT TITLE OF PAPER 
First Alan E. J. Branigan Vibrating Strength Into Metal 
Second Barton R. Dwight Three-Dimensional Cams 
Third Thomas K. McKinley Nuclear Reactors, Controls, and Safety 


Forth Edward L. Yellin Industrial Safety 


A. Silva, Jr. Inflation of Tires 


ners are listed below: 


$25 $15 
University of Rhode Island Northeastern University 
Rutgers University City College of New York 
Newark College of Enginecring 
Howard University University of Delaware 
Union College 
University of South Carolina Virginia Polytechnic Institute 
Ohio Northern University University of Dayton 
University of North Dakota Iowa State University 


Missouri School of Mines & Metallurgy University of Kentucky 


University of Utah University of California 
University of Oklahoma University of Nebraska 
Southwestern Louisiana Institute University of Houston 
University of Denver Colorado State University 


Region VII, Pacific Northwest, Oregon State College, Corvallis, Ore., April 30-May 1, 1959 


Region Vili, Northern Tier, University of Arkansas, Fayetteville, Ark., April 27-28, 1959 


Other Prizes Presented at the Regional Student Conferences for 1959 


2 Each Conference presents a Man-Mile Trophy to the Student Section 
who has traveled the greatest number of miles to the conference. Win- 


Papers Presented: 10 
COLLEGE 


State College of Washington 


Oregon State College 
Oregon State College 


University of British Columbia 
University of British Columbia 


Papers Presented: 11 
COLLEGE 
University of Santa Clara 
University of Southern California 
University of Arizona 
University of Utah 
University of Southern California 


Papers Presented: 12 


COLLEGE 
University of Kansas 
Kansas State University 


University of Kansas 
Kansas State University 
University of Oklahoma 


April 17-18, 1959 
Papers Presented: 20 
COLLEGE 
University of Texas 


A&M College of Texas 
Texas Technological College 
University of Houston 
A&M College of Texas 


Papers Presented: 11 


COLLEGE 
University of Colorado 
Colorado State University 
University of New Mexico 
Colorado State University 
University of Denver 


Man-Mile Trophy 
Northeastern University 


Howard University 

Virginia Polytechnic Institute 
University of Dayton 
University of North Dakota 


Missouri School of Mines & Metallurgy 
State College of Washington 


University of Nebraska 


New Mexico State University 
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ASME Awards for Young Engineers 


By Ernest T. Selig’ 

Eacu year ASME bestows a number of 
honors and awards on members of the 
engineering profession in recognition for 
their distinguished service or for their 
outstanding contributions to engineering 
literature. Of these, several are specifi- 
cally designated for the younger members 
of the profession. They are described 
in this article in order to focus particular 
attention on them apart from the other 
awards of the Society and, thereby, to 
encourage participation. 

In the category of honors for distin- 
guished service is the Pi Tau Sigma Gold 
Medal Award. Established in 1938 by 
Pi Tau Sigma, it is given annually to a 
young engineer for outstanding achieve- 
ment in mechanical engineering within 
ten years after graduation. The award 
consists of a gold medal and a monetary 
supplement to cover expenses in attending 
the ASME meeting at which the award is 
to be given. Any man who on July 1 of 
each year has been graduated not more 
than ten years from the regular mechan- 
ical-engineering course of a recognized 
American college or university is eligible 
for this recognition. Achievement may 
be in any field or fields, including indus- 
trial, educational, political, research, 
civic, and artistic. The candidates’ 
achievements are examined for an appli- 
cation of basic engineering methods or 
principles, but cultural development is 
also taken into consideration. 

Pi Tau Sigma administers the funds 
for the award and by March 1 of each 
year requests nominations from the 
various Sections of ASME. Pi Tau Sigma 
then selects ten candidates for the award 
and submits them to the ASME Board of 
Honors. The Board, in turn, selects the 
recipient subject to the approval of the 
Council. The award is usually made at 
the ASME Annual Meeting. : 


1 Engineering writer, General Electric Ad- 
vanced Electronics Center at Cornell Univer- 
sity, Ithaca, N. Y. Assoc. Mem. ASME. 

Assistant research engineer, Armour Re- 
search Foundation, Chicago, Ill. Assoc. 
Mem. ASME, 
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In the category of outstanding con- 
tributions to engineering literature, there 
are several awards. One is the Junior 
Award. Established in 1914 by Henry 
Hess, Vice-President and Mem. ASME, 
this award is given for the best technical 
paper by an Associate Member of the 
Society. The award consists of an en- 
grossed certificate and $50. To be 
eligible, original technical papers must 
have been presented before ASME and 
submitted for publication during the 
calendar year prior to the year of award 
by an Associate Member of the Society 
who is not more than 30 years of age at 
the time the paper was submitted. Joint 
authorship is permitted provided that all 
authors meet the qualifications. The 
paper must not have been made public 
previously or contributed to any other 
society, in whole or in part, and must 
make a distinct contribution to the 
literature of mechanical engineering. 
Nominations may be made through any 
Section of ASME or directly to the 
Medals Committee of ASME; they must 
be made by March 1 of each year, accom- 


panied by eleven copies of the paper. 

Another award for contributions to 
engineering literature is the Spirit of St. 
Louis Junior Award. Established in 1938 
by the General Committee for the 1935 
aeronautical meeting in St. Louis, Mo., 
this award is given for the best paper on 
an aeronautical engineering subject pre- 
sented at an ASME meeting during the 
prior three-year period. To be eligible, 
this paper must have been prepared by a 
single author who is an Associate Mem- 
ber of ASME not more than 30 years of 
age at the time the paper was submitted 
to the Society. The award is made every 
three years and consists of an engrossed 
certificate and $50. Nominations are 
made in the same way as for the Junior 
Award. 

The latest of the literature awards for 
young engineers is the Arthur L. Williston 
Medal Award. \t was established in 
1954 by Arthur L. Williston, Mem. 
ASME, to be awarded to the student or 
junior engineer for the best paper which 
sets forth ideas supported by appropriate 
argument, regarding changes of curricu- 
lums, and variations of procedures within 
the prescribed courses of study or in the 
extra curriculum area of his college that 
will tend to stimulate increased interest 
in civic activities for the benefit of 
society. Any undergraduate student in 
the junior or senior class in a course of 
mechanical engineering or a junior en- 
gineer who has had professional experi- 
ence and who has received a baccalaureate 
degree within two years prior to the date 
of the award is eligible. Those who 
wish to compete for the award must 
prepare a 2000 to 5000-word paper in 
typewritten form and bound, and present 
it to the secretary of ASME prior to May 


So THat the members of ASME 
may know their Society, attention 
is called to the list of Manuals 
and Annuals available upon request 
from the ASME Order Department, 
29 West 39th Street, New York 18, 
N.Y. Unless otherwise noted, all 
the items in the list will be sent 
without charge, one copy of each 
per member. 


AC2 Annual Report of ASME 


Research 


AC 10 Personnel of Council, 
Boards, and Committees 

Membership List—Alpha- 
betical and Geographi- 
cal 


AM1 


How Well Do You Know Your Society ? 


(Biennial—odd-numbered 
years) 

Catalog of Publications 
(also included in ‘‘Me- 
chanical Catalog’’) 

Members List—Listed by 
Companies 
(Biennial—even-num- 
bered years, $2 each) 

Indexes to ASME Papers 
and Publications 


AM 3 


AM 4 


AM 5 


MM 1 Certificate of Incorpora- 
tion, Constitution, By- 
laws, and Rules 

An ASME Paper (50 cents 
to nonmembers) 

MS 61 Citizenship and Participa- 

tion in Public Affairs 


MS 4 


MECHANICAL ENGINEERING 


55 
< 
A.S. GOLDSTEIN ' 
Bee 
1] 
he 
~ 
| 
>: 
we 
4 
] 
: 


1. The award consists of an engrossed 
certificate, a bronze medal, and a cash 
stipend which this year is $200. 

There are also several ASME awards 
open to competition among Student 
Members of the Society. One such 
award, the Charles T. Main Award, 
presented for the best paper written by a 
Student Member within the general 
subject of the influence of the engineering 
profession upon public life. Each year 
the Board on Honors selects the specific 
topic to be treated and announces it to 
the Student Sections on October 1. An 
undergraduate student wishing to com- 
pete for this award must submit his 
paper by May 15 (30 days after gradua- 
tion for February graduates) to the vice- 
president of the Region in which the 
Student Section is located. The vice- 
president will select the best paper sub- 
mitted to him and present it to the 
secretary of ASME as a nomination for 
the award. The award consists of an 
engrossed certificate and $150. 

The Undergraduate and Postgraduate 
Student Awards are awarded for the best 
papers of any length on any subject 
submitted, respectively, by undergraduate 
and postgraduate Student Members of 
ASME. Each paper must be the original 
work of a single author and must not 
have been presented previously to, or 
published in part or in whole, by any 
society or technical publication other 
than ASME. The same procedure for 
submission and nomination is followed 
as for the Charles T. Main Award. The 
award consists of an engrossed certificate 
and $25. 

The Old Guard Prize is awarded annually 
to the winner of the national contest of 
Student Members who have won the 
first prize at each of the 12 ASME Re- 
gional Student Conferences. Each par- 
ticipant must enter the competition held 
by his ASME Student Section and be se- 
lected to represent the Student Section at 
the Regional Student Conference. The 
winner of the first prize at each of the 12 
Regional Conferences then attends the 
national contest at the Semi-Annual 
Meeting of the Society and re-presents 
his paper in competition for the Old 
Guard Prize. At the conclusion of his 
presentation, each contestant must sub- 
mit his manuscript to the judges for 
review. The award consists of an 
engrossed certificate and $150. The 
contestants are also assisted financially 
to attend the Semi-Annual Meeting. 

It is the intent of ASME in providing 
these particular awards that outstand- 
ing contributions of young engineers, 
whether by service or by literature, be 
recognized in order to inspire and encour- 
age them to make even greater contribu- 
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tions to their profession. The Society in- 
vites its members who know of candi- 
dates eligible for the awards requiring 
nominations to take the appropriate 


action. For those awards where direct 
competition is called for, participation 
should be encouraged. 


1960 Mechanical Catalog 
Ready for Distribution 


CommeENcING October 1, copies of the 
1960 Mechanical Catalog will be 
mailed to those members of The Ameri- 
can Society of Mechanical Engineers 
who have already requested the new 
edition. 

Designed as an aid in specifying and 
buying functions, it contains more than 
40,000 listings, 6000 products of 3500 
manufacturers, plus more than 250 pages 


of descriptive advertising matter of im- 
portance to the engineer in industry. 

Since 1912, the Mechanical Catalog 
has been an invaluable reference for engi- 
neers in industry. Constant editing of 
listings, industry-inspired phraseology 
revisions, and a continuing flow of sug- 
gestions from industry have helped make 
the catalog the most influential of its 
kind. 

One important feature of the 1960 
edition is the 20-page descriptive listing 
of all ASME publications, which enables 
engineers to check quickly their require- 
ments for the latest standards and codes as 
well as other special data. 

Copies of the 1960 Mechanical Catalog 
are still available to ASME members 
upon written request addressed to R. 
Hoffman, Mechanical Catalog Manager, 
29 West 39th Street, New York 18, 
N.Y. 


ENGINEERING SOCIETIES 
PERSONNEL SERVICE, 
[Agency] 


INC 


Tuese items are listings of the Engineering 
Societies Personnel Service, Inc. This Service, 
which co-operates with the national societies 
of Civil, Electrical, Mechanical, and Mining, 
Metallurgical, and Petroleum Engineers, is 
available to all engineers, members or non- 
members, and is run on a nonprofit basis. 

If you are interested in any of these listings, 
and are not registered, you may apply by 
letter or résumé and mail to the office nearest 
your place of residence, with the understanding 
that should you secure a position as a result of 


NEW YORK 
8 West 40 St. 


Men Available‘ 
New York Office 


Plant Engineer, graduate electrical, registered 
PE in five states; 48; knowledge and 20 years’ 
experience in plant and construction engineering, 
electrical, mechanical, industrial, and construc- 
tion Experience includes management responsi- 
bilities and labor relations with union-contract 
negotiations Effectively instituted production 
and preventive maintenance programs with cost- 
control methods and procedures. Location 
optional. Me-750. 

Mechanical Engineer, BSME; 33; ten years’ 
design and construction experience in process in- 
dustries. Résumé on request. Prefers South. 
Me-751. 

Mechanical Engineer, registered PE, master’s 
degree, matriculating towards law degree; 36; 
10 years’ experience in power engineering. Pres- 
ent position project engineer. Seeks managerial 
ee with growing company anywhere in 

Me-752. 


Manager of Engineering, BS; 41; ten years’ 
experience in design of chemical equipment and 


eryogenics; seven years ing 
as chief engineer and engineering manager. Pre- 
fers East. Me-753. 


1 All men listed hold some form of ASME mem- 
bership. 


CHICAGO 
29 East Madison St. 


these listings you will pay the regular employ- 
ment fee of 5 per cent of the first year's salary 
if a nonmember, or 4 per cent if a member. 
Also, that you will agree to sign our place- 
ment-fee agreement which will be mailed to 
you immediately, by our office, after receiving 
your application. In sending applications be 
sure to list the key and job number, 

When making application for a position 
include eight cents in stamps for forwarding 
application to the employer and for returning 
when possible. 


SAN FRANCISO 
57 Post St. 


Project Engineer, Machine Design, BSME 
40; nine years as pro i engineer on heavy pro- 
duction machinery for all industries Super- 
vised projects from estimating to manufacture. 
Five years design; packaging machines, paper- 
making machines, industrial dryers, and gear 
units. Prefers Delaware Valley area. Me-7! 


*” Mechanical Power-Plant Design and Project 
Engineer, PE; 40; 15 years’ industrial and public, 
utility power-plant-engineering experience. Pres- 
ently employed. East or South. Me-755. 


Executive Engineer, BASc-ME (Toronto); 
31; PE (Ont.). Broad experience; designer 
machine elements, consulting engineers’ field 
supervisor, and resident engineer; owner's heavy 
construction project manager; assistant division 
manager—operation and maintenance of hydro- 
thermoelectric plants. Seeks challenging posi- 
tion as engineering-management executive on 
foreign service requiring initiative, organizational 
and administrative ability, facility with foreign 
languages. Present location Latin America. 
$13,000. Me-757. 


Engineer, Manufacturing Administration, 
BME; 33; PE, ten years’ manufacturing and 
design experience in metal fabrication including 
direct plant supervision, plant layout, and plant 
engineering. Prefers Northeast. Me-7! 
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Chicago Office 


Research Engineer, BSME; 33; six years 
research and development; two years self-em- 
ployed consulting engineer and boat (inboard) de- 
sign and manufacture. Specialties: Machine 
design and stress analysis. Prefers Midwest or 
South. Me-980-Chicago. 


Chief or Plant Engineer, BE, BSChE; PE; 4 


18 years in supervision of design, elt al 
construction, start-up, plant engineering and 
maintenance of utility, chemical, and atomic 


processing plants including complete administra- 
tive and technical responsibility for multimillion 
dollar installations. Locationimmaterial. Me-981- 
Chicago 


General Manager, BME; 38; ran own com- 

any about one year and three months. Super- 
intendent of construction and chief engineer, a 
total of seven years. Prefers South, Southwest, 
or West. Me-982-Chicago 


Engineer, BSME; 33; seven years natural gas 
utility, gas-measurement engineer, also design of 
high-pressure piping, pressure, and flow regula- 
tion. Two years industrial production; one 

ear plant engineering with chemical plant. Pre- 
‘ers South or Midwest. Me-983-Chicago 


Machine Designer, three and one half years 


mechanical engineering; 34; 11 years’ machines 
and structural frames; automotive material 
handling and parking units; machine tools, 


cranes, hoists, logging and sawmill equipment, 
stress analyst, design estimator. $9000. Pre- 
fers East or Midwest. Me-988-Chicago 


San Francisco Office 


Junior Mechanical Engineer Machine Ele- 
ments: ME ‘wo years’ academic experi- 
ence in mac hine “ie -sign and unlimited interest in 
this field. $450. Prefers San Francisco Bay 
area. Home: San Francisco. (SM)-663. 


Sales Manager Industrial Controls: ME, 51, 
28 years’ experience in sales and engineering on 
industrial controls $600 plus Prefers San 
Francisco Bay area. Home: Calif. S(M)-623. 


Plant Manager—-Wood, Metal Products: ME, 
44, 12 years manager, production control, per- 
sonnel, inventory, maintenance for wood-products 


companies. Two years design plant layouts, pur- 
chase equipment, installation for telephone 
equipment manufacturer Two years methods 


engineering, time study, production for steel com- 


pany $15,000. Prefers San ‘onemeee Los 
Angeles. Home: Ill. S(M)-579 
Production Superintendent 


ME, 32, ten years’ diversified experience in rubber 
industry Last three years production super 
intendent extrusion and splicing operations me- 
dium-sized company. Experience developing new 
products, manufacturing methods, plant layout, 
cost and quality control. Prefers small, medium- 


sized manufacturing plant, any type. $700. 
Prefers San Francisco Bay area. Home: Calif. 
S(M)-541 

Plant Engineer, Production—Aircraft, Metal 


Products: ME, 42. Calif. ME License, 11 
years supervising mechanical, electrical, civil, 
plant layout, facilities, production methods for 
aircraft manufacturer. Two and one half years 
plant layout, tool, schedule, purchase, customer 
relations on metal stamping and products assem- 
bly. Ten o—— physical test mechanical rubber 
goods. $14,000. Prefers Southern Calif. Home 
Calif. Si M) 1733 


Petroleum, Lubrication Engineer—Oil, Fuel 
Development, Construction: ME, 28, two and 
one half years’ experience assisting on plans, cost 
estimates, supervising civil, mechanical facilities 
for oil development. Three years fuel handling, 
supervising, maintenance-equipment instruction, 
and installation for Marine Corps. One and one 
half year lab assistant fuels and lubrication tests 
and experiments for university. $600 plus 
Prefers overseas. Home: Calif. S(M)-700 


Designer, Construction—-Steel Mills, Furnaces: 
ME (Scotland), 45, 23 years charge sales, engi- 
neering, design, contracts, estimates for steel-mill 


construction, furnaces, cranes Two and one 
half years industrial engineer, methods, time 
study, design of plant and tools on box manu- 


facturing. One and one half years civil, mechani 
cal, electrical maintenance on bronze-casting and 
forgings plant. $15,000. Prefers West Coast. 
Home: Canada. S(M)-1629. 


Designer, Draftsman— Air-Conditioning, 
Plumbing: 49. Many years’ experience drafting, 
design of air conditioning, ventilation, heating, 
plumbing on industrial, commercial buildings, 
power plants; for architects, engineers, construc- 
tion companies. $600. Prefers San Francisco 
Home: San Francisco. S(M)-454. 


Design, Develop, Test Engineer--Mechanical : 
ME, 37, Ten and one half years design, develop, 
test on atomic energy to small mechanisms for 
institute. Two years design, draft car bodies, 
diesel for manufacturer. Three years Navy (Com 


pleted). $10,000. Prefers Midwest, West. Home: 
Ohio. S(M)-412. 

Design, Develop, Test -Electro- 
mechanical Mechanisms: MS Phys Math. 


Six and one half years direct development, test, 
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Additional listings of positions and 
men available are maintained in the 
offices of E.S.P.S. Direct inquiries to 
nearest office. A weekly bulletin of 
engineering positions open is availa- 
ble at a subscription rate of $3.50 
per quarter or $12 per annum for mem- 
bers; $4.50 per quarter or $14 per 
annum for nonmembers, payable in 
advance. 


research, drafting of small mechanisms for man- 
ufacturer. Ten and one half years director of re- 
search, development, test, experiments and pro- 
duction of microfilming, and photographic equip 
ment for manufacturer. Qne and one half years 
set up research projects and direct research on 
heating, ventilating for lab. Three years test, 
design, research, development on controls. $1000 
a month. Prefers San Francisco Bay area, West 
or East. Home: Bay Area. Calif. ME License. 
S(M)-400 


Designer— Heating, Air-Condi- 
tioning Equipment: ME,38. Four years design, 
plans, specifications, estimates on heating and, 
ventilating, air-conditioning, plumbing, steam 
piping on schools, commercial, and industrial 
buildings for engineers and builders. Three years 
design, application, calculations on pneumatic 
bulk-material-conveying systems, industrial fur- 
naces, heat transfer, electric welding equipment, 
gate valves for equipment manufacturers. $750. 
Prefers San Francisco Bay area. Home: East 
Bay. Calif. ME License. S(M)-352 


Designer, Draftsman—-Conveyers, Buildings, 
Structural: ME and CE training; 30. Seven 
and one half years detail, design, shop drawings for 
package conveyers; for manufacturer. Four and 
one half years drafting, design, detail structural, 
buildings, service stations, oil refinery plants con- 
struction. $485. Prefers San Francisco, Home: 
San Francisco. S(M)-345. 


Develop, Design, Test Engineer- 
ucts: ME (Sweden), 29. 

years development, test, radiographs, and ultra- 
sonic equipment vee year teacher mathematics 
and physics. $475-$500. Prefers San Francsico 
Bay area Home Peninsula S(M)-252 


Construction, 
Calif 


Metal Prod- 
One and one half 


Maintenance 
ME License, 26 


Sales Engineer 
Machinery: ME, 52 


years’ sales of machinery, trucks, and parts to 
contractors, government, industrials. Salary 
open. Prefers San a> yee Bay area. Home: 


S(M)-1 


Plant Engineer arias Steel Plants: 
ME, 5: One and one half years construction of 
facilities, maintenance and operation of air bases 
for government. Five months survey of machine 
tools in heavy industries for production of war 
materials and equipment for government. Four 
years machine design, supervision of installation 
in aluminum rolling mill, general plant engineer- 
ing. $9000. Prefers San Fr < oe Bay area 
Foreign. Home: Ariz. S(M)-17 


Heat: ME, 
Aero E, 44. Three and one half years design, 
experiment, heating computer studies and pro- 
gramming on missiles and airborn components 
Two years supervision of research, design of high 
temperature-furnace systems, gas generators, 
heat-transfer analysis for manufacturer. Two 
years preliminary design, research for nuclear 
reactors; engineers-scientists. One year super 
vise design gas and air motors. Three years, 
sales, research and develop patents. $10,000. 
Prefers West Coast. Home: Calif. S(M)-166. 


San Francisco. 


Designer— Missiles, 


Positions Available 
New York Office 


Vice-President of Sales, mechanical or metal- 
lurgical-engineering graduate, considerable sales 
management, and sales promotion experience 
covering nonferrous metals and 
ucts. $35,000, plus bonus. East. W78 


Sales Engineer, 25-35, preferably five years’ 
experience in the field of relrigeration and/or air- 
conditioning application or service engineering. 
Prefer a native of Canada. Traveling Eastern 
Provinces of Canada contacting manufacturers, 
wholesalers, and contractors regarding applica- 
tion of accessory items used on all sizes of com- 
mercial and industrial refrigeration systems. 
Salary and commission plus expenses. Company 
a placement fee. Headquarters, Midwest. 


Mechanical Engineer or Mechanical-Electrical 
to head mechanical-electrical section of large con- 
sulting engineering firm. Must be able to handle 
design of mechanical and supervise electrical for 
dam, waterworks, and sanitary divisions. Com- 

vany desires to expand mechanical and electrical 
usiness so will be expected to do a certain amount 
of solicitation for new business. Opportunity to 
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grow with established firm and eventually parti- 
cipate. $12, Pa. W7809. 


Senior Snduststat Engineer, 35-45, for a manu- 
facturer of business forms, such as continuous 
forms, stationery for registers, typewriters, etc. 
Experience in this line or related line required. 
Must have ability to supervise and analyze work 
and be competent to draw conclusions and make 
decisions and recommendations. Permanent. 
Salary open. Midwest. W7810 


Engineers. (a) Product-development engi- 
neers, mechanical graduate, five to ten years’ ex- 


perience Duties will involve design of new 
machines and working on wiring devices. Com- 
pany manufacturers connectors To $8700. 


(b) Junior mechanical engineer, recent graduate or 
one to two years’ experience. To $6500. om- 
pany pays placement fees. Pa. W7819. 


Senior Quality-Control and Reliability En- 
gineer, degree in engineering or physics; training 
in quality control, engineering, inspection, labora- 
tory, and reliability engineering; preferably five 
years’ experience in the these fields. Will head up 
quality control and reliability-engineering section; 
supervise sampling, testing, checking, standardiz- 
ing, and evaluating. $11,472-$12,816. Loca- 
tion, Pa. W7834 


Project Engineer, chemical or mechanical, proc- 
ess-design background; a minimum of three 
years’ process-design experience, and field experi- 
ence in either plant construction, operations, or 
start-up. $8000-$9500. New York, N. Y. 
W7836 

Production and Methods Engineer, 35-40, at 
least ten years’ experience (to take full charge of 
present operation) in design, fabrication, and ap- 
plication of small steel products for various lines 
Experience should include production control, 
dies, various types fabricating operations, paint 
ing, etc. Opportunity to grow with a small ag- 
gressive manufacturer just completing new plant 
and putting in three new products. Salary open. 
Employer will pay placement fee. Northeastern 
Pa. W78: 


Mechanical Engineer, graduate, under 40, two 
or more years’ experience in packaging. Under 
general direction will design and test packaging 
and crating for commercial refrigeration products 
and window air-conditioners Southwest. 
W7841 


Assistant Packaging-Plant Superintendent, 
mechanical graduate, at least five years’ super- 
visory production, quality-control, and plant- 
engineering experience in food, drug, or cosmetic 
fields. $10,000. New York, N. Y. W7842. 


Production Manager, mechanical graduate, at 
least ten years’ supervisory production and 
equipment-maintenance experience in cement or 
ceramic-products fields. $10,000-$12,000. N. J. 
W7849. 


Engineers. (a) Industrial engineer, graduate, 
methods, time study, and standards experience 
covering machine-shop operations $7200-$8400 
(b) Manufacturing engineer, IE or ME graduate, 
at least five years supervisory production and 
product-development experience covering lathes 
and machine’ tools. $8000-$10,000. Ohio. 
W7850 


Industrial Engineers. (a) Industrial engi- 
neer, 35-45, graduate mechanical or industrial 
engineer with studies covering costs, personnel, 
administration, and related subjects. Registered 
engineer in any state. Should have worked for 
several years in medium and large manufacturing 
concerns. Several years’ of employment by con- 
sulting engineering firms of established reputation 
Must have ability to gather pertinent data, inter- 
pret findings, and undertake development, instal- 
lation, and supervision of broad phases of indus- 
trial engineering. (b) Recent graduate engineer 
with from none to two years’ experience, who has 
potential to develop along lines as afore-mentioned 
while in training industrial-engineering division. 
Pa. W7853.4 


Contracts Manager to handle all incoming mail 
regarding requests for quotations, handle custo- 
mer inquiries, for an electronics manufacturer; 
must be able to establish good customer relations. 
Will work with production department regarding 
estimates, follow-ups, institution of contract 
orders, etc. Some sales experience desirable. 
Excellent opportunity. To $10,000. New Eng- 
land. W7858 


Design and Develop t E » mechanical 
graduate, two to five years’ ‘metal product ex- 
perience, for product engineering covering skates, 
golf clubs, fishing rods, and hardware accessories. 
36000-37000. New England. W7861. 


Research Engineers. (a) Fabrication re- 
search engineer, BS, MS, or PhD in mechanical 
engineering, metallurgy, or metallurgical engi- 
neering, minimum of six years’ experience in the 
field of metal processing (press- working, spinning 
machining, chemical milling, etc.) of high strength 
steels, titanium, and refractories. Some experi- 
ence in research and development of metal-fabri- 
cation processes and techniques highly desirable. 
(6) Welding research engineers, BS, MS, or PhD. 
in metallurgy, metallurgical engineering, or me- 
chanical engineering, minimum of six years’ ex- 
perience in welding and/or brazing of high- 
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strength steels and refractories. Some experience 
in research and development of metal-joining proc- 
esses and techniques is highly desirable. (c) 
Metallurgical engineers, BS, MS, or PhD in 
metallurgy or metallurgical engineering, experi- 
ence in field of metal processing or metal joining 
of high-strength steels, titanium, and refractories. 
$9000-$15,000. West Coast. W7887. 


Sales Personnel. (a) Eastern district manager 
of field representation for manufacturer of heat- 
exchanger devices for aircraft, missile, and com- 
mercial applications and oil cooling devices. Will 
be responsible for co-ordinating plus the mana- 
gerial portion of work. $8400—-$12,840, plus fringe 
benefits. (b) East coast field representatives, 2. 
45, engineering degree, two to three years’ ex- 
perience, including working on maintenance o 
aircraft or service of aircraft, plus sales or service 
experience sufficient to handle service problems 
from a technical approach. $6840—$10,200, plus 
fringe benefits. Headquarters, Midwest. W7890. 


Maintenance Engineer for general operations 
management group, to supervise preventive 
maintenance program for multiplant company; 
graduate mechanical, industrial, or electrical en- 
gineer, 22-30, some plant experience desired. 
Will prepare preventive maintenance instructions 
for all new type equipment, review established 
program to improve same, make inspections to 
insure compliance, and assist the superintendent 
of maintenance of equipment. South. W7891. 


Manager, Engineering and Research, 35-45, 
degree in engineering, design, development, re- 
search and administration, managerial respon- 
sibility in automobiles, trucks and trailers, ion 
equipment, heating and ventilating equipment, or 
other metal-fabricating industries where metal is 
formed and fabricating in large units. Liberal 
salary; group and health insurance, 
plan. Headquarters, Midwest. W789 


Associate Editor, not over 35, graduate me- 
chanical or electrical, at least two to four years, 
of power-engineering operating experience in 
utilities or industry or both. PE license desirable. 
Also some knowledge of diesel, hydro, refrigera- 
tion, air-conditioning, and compressed-air prac- 
tices desirable. Should be able to write but pre- 
vious editorial experience not necessary. Some 
travel. $6000-$9500, depending experience and 
background. Location, Midwest. W7898 


Engineers. (a) Development engineer for 
growing company, nationally known, mass-manu- 
facturing-consumer item At least five years’ 
machine-design and mechanical-development ex- 
perience in light manufacturing. (6) Adminis- 
trative engineer, at least five years’ experience in 
machine design and mechanical development in 
light manufacturing desirable Salaries open, 
liberal pension, and fringe benefits. New Eng- 
and. W7907 


Senior Design Engineer, mechanical graduate, 
at least five years’ experience in design and layout 
of new equipment, or changes to existing equip- 
ment which includes the selection of mechanical, 
hydraulic, and electrical machine components in 
light process industries. To $9000. Mich. 
Ww7915 


Engineers. (a) Chief wage-standards engineer 
or chief time-study engineer, LE or ME, mature, 
considerable experience in standard data, incen- 
tives,etc. Must have had considerable experience 
in the metal-working industries. Will report to 
chief manufacturing engineer. $9000-$11,000. 
(b) Supervisor of a standard data group, IE or 
ME degree, five years’ experience in the metal- 
working industries $500 00-$8000. Company 
pays placement fee. New England. W7918. 

Production Manager for company manufactur- 
ing complex equipment, utilizing hydraulic, 
pneumatic, and electrical control components. 
Should have small-plant experience in all phases 
mechanical (sheet metal, assembly, machine 
shop), methods, production planning and control, 
engineering background, or equivalent practical 
experience. Newly created key position. At- 
tractive salary and other benefits. Apply by letter 
giving detailed résumé, including earnings record 
of last five years. Conn. W7928. 


Assistant Industrial Engineer, ME or IE 
graduate, experience in heavy-steel products 
fabricating covering production methods, plan- 
ning, and cost analysis in machining, metal work- 
ing welding, etc. Salary open. Ohio. W7935. 


Chief Engineer, heavy experience in the hydrau- 
lic and mechanical fields. who is thoroughly fa- 
miliar with pumps, valves, and related lines. To 
head up engineering department engaged in solv- 
ing special application problems, and in the de- 
sign and develepment of new products and prod- 
uct lines. $20,000, plus. New England. 
W7936. 


Chicago Office 


Chief graduate mechanical or equiv- 
alent, 35-! at least five years’ experience in 
design and development of heavy equipment, to 
supervise engineering department of approxi- 
mately 35, including experimental shop, techni- 
cians, and draftsmen. Responsible for new and 
redesign of product. Must have good adminis- 
trative ability. Company manufactures construc- 
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tion equipment. $12,000-$15,000. 
will pay placement fee. Ohio. C-7570. 


Design Mechanisms Engineer, BSME, to 35, 
minimum of five years’ experience in design and 
development of precision products, mechanical, 
hydraulic electrical devices. Knowledge of power 
assist of servo control automotive or aircraft de- 
vices helpful. Duties will include design and 
development of improved automatic door openers 
and hydraulic door closers, for electromechanical 
or electrohydraulic projects; will collaborate 
with electronics engineer. Work will range from 
conceptual analysis through field testing and final 
report. Com pany manufactures metal-building 
products. $7560-$9000. Mich. C-7636(a). 


Superintendent, 40-45, for 
heavy machining. operations, to supervise ma- 
chine- shop operations on tooling, methods, schedul- 
ing production, maintenance, and personnel of 
75-80. Company manufactures sawmill and 
water-works machinery. $10,000 and up. Em 
ployer will negotiate placement fee. uthern 
Wis. C-7637. 


General Manager, graduate engineer or business 
administration, to 55, heavy experience in iron, 
steel, or nonferrous forgings or castings and 
machining. Functional experience as a line super- 
visor in production or metallurgy. Must have at 
least five years’ experience as assistant or general 
manager of an integrated operation or division. 
Company produces cast-iron and nonferrous 
castings from medium to large sizes. Will 
responsible for production, metallurgy, engineer- 
ing sales, accounting, etc. Compensation $25,000- 
$30,000 in total, with part as a base salary and 
part as bonus and profit sharing. Employer will 
pay placement fee. Position with a foundry 
located in Ohio. C-7639 


Hydraulic Engineer, ME degree, three years’ 
experience in hydraulics, knowledge of military 
specs. Will work on design and development of 
aircraft, or missile hydraulic components, and/or 
test and ground support equipment. To $10,000. 


Employer 


Employer will negotiate placement fee. Chicago, 
Ill. C-7644(d). 

Senior Machinery-Devel t Eng » ME 
degree preferred; 30-45; seven years’ experience 


in actual machinery design, small automatic 
machinery preferably. Will design, build, and 
test automatic machinery. Opportunity of ad- 
vancement to head of section; manufacturer of 
spark plugs. From $9000, depending upon ex- 
perience Employer will pay placement fee. 
Mich. C-7653(a). 


San Francisco Office 


Designer—Eiectromechanical Packaging and 
Mechanisms: ME, two to five years’ experience 
instruments, switch, or potential type for the de- 
sign of small mechanisms and electromechanical 
packaging; for a manufacturer. Salary open. 
Northwest. S(P)-4688. 


Designer—Cranes: ME, to 50. Well experi- 
enced in design of bridge-type cranes, strong em- 
phasis on structural and mechanical portions 
Should be able to handle the complete design and 
work with shop personnel, engineering depart 


ment, and clients. A responsible position; for a 
manufacturer. $10,000. San Francisco. S(P)- 
4686. 

Plant Engineer—-Light Manufacturer. ME 
or EE, 30-45. Minimum seven years’ recent 


plant-engineering experience as an assistant or 
plant engineer in a large organization engaged in 
light manufacturing or electronic component 


About 
S(P)- 


manufacturing. West Coast men only. 
pt amonth. San Francisco Peninsula 
6 


Senior Designer—Conveyers: ME or equiva- 
lent, several years’ experience preparing design 
drawings and specifications oma handling small 
contracts. Must have good knowledge of mech- 
anics of materials-handling machinery and 
equipment. To prepare detailed drawings and 
layouts of machinery, machine parts, and steel 
work involving original design and calculations 
according to customers’ requirements, specifica- 
tions for shop fabrication, estimating, handle 
orders to fulfill contracts. To $625. San Fran- 
cisco. $(P)-4674R. 


Engineering Department Aide—Mill- Type 
Mackinery: ME, under 35, three to five years’ 
experience relating to heavy machinery; able to 
provide drawings, specifications, details, for parts, 
components, or complete machines from old 
drawings and specifications; also able to super- 
vise drafting, assist, and examine outside drafting 
work for acceptability. A follow-up job on ma- 
chinery alreadyinstalled. For a machinery manu- 
a $600-$700. San Francisco. S(P)- 
4673. 


Designer, Draftsman—Electric Lifts: ME, age 
open. Minimum five years’ experience r 
signing parts and components and able to rede- 
sign new machinery from initial layouts or 
sketches. Should have meckanical experience and 
able to cope with structural, sheet-metal, and 
mechanical problems on electric-lift unit with gas 
generator and electric motor. Should also be able 
to deal with outside suppliers on small parts and 
body (cab) work and with shop personnel on 
fabricating and assembly knowledge of auto, elec- 
tric system, torsion bar, chassis; for a small 
manufacturer. %700-$750. San Francisco Pen- 
insula. S(P)-4670 


Project Comicon ME or 
30-45. Experience with production 
machinery for small component manufacturer. 
Knowledge of design of high-speed production 
machinery. Direct design project for semicon- 
ductor component manufacturing machinery, 
from original idea to use of machinery in manu- 
facturing Responsible for complete design. 
Report to branch manager. For a manufacturer. 
$7000-12,000 Texas. S(P)-4669. 


Methods or Industrial Engineer—Machine- 
Shop Operation : IE or ME, 30—40, minimum five 
years’ production-shop experience. Must know 
mac hine shop practice, cutting-tool design, and 
ability;to put over new techniques. Permanent 
podition in Calif About $9000-$10,000up. S(P)- 

Design, Research, Development—Electro- 
mechanical: ME, to 50. Minimum two years’, 
or more, recent experience in the field of or directly 
related to small mechanical design and electro- 
mechanical development For existing or new 
equipment. For a manufacturer $650--$800 
San Francisco East Bay. 5S(P)-4628. 

Production Superintendent— Electronic Com- 
ponent Manufacturing: ME, EE, Phys. Elec- 
tronics or Production Management, under 40 
Well qualified by current experience to take charge 
of several-hundred-men production line under the 
works manager. Should be experienced in elec- 
tronic components manufacturing and acquainted 
with semiconductors and their use Must be 
aggressive and currently employed in this field. 
For a manufacturer of electronic components 
Placement fee and relocation costs paid 12,000- 
$15,000. San Francisco Peninsula. S(P)-4589. 


CANDIDATES 
FOR MEMBERSHIP AND 
TRANSFER IN ASME 


The application of each of the candidates listed 
below is to be voted on after Oct. 23, 1959, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immedi 
ately. 


New Applications 
and Transfers 


Alabama 
KNIGHT, NEWLAND D. P., Mobile 


Arizona 


Dussourp, JuLes L., Phoenix 
THOMSON, QUENTIN R., Tucson 


California 


Enver, Herpert, San Francisco 
@Gurrv, Ronacp G., San Mateo 
Hazzarp, Harry I., Los Angeles 
@jJounson, Ropert R., Sunnyvale 
Kerrier, Jack R., Los Angeles 
®Kounen, D., San Francisco 
Lowe, EuvuGene M., Los Angeles 

@®Ma tis, Ricnarp K., Pasadena 
Mann, Georce E., South Pasadena 
Maruison, Gorvon E., Los Angeles 
@McEnres, Jay R., Anaheim 
James A., Los Angeles 

@N ation, Pauiine M., Walnut Creek 
Smirn, R., San Jose 
Supret._, Henry D. W., La Crescenta 
Wacurer, E_mer E., Jr., Montebello 
Carter P., La Crescenta 


®Transfer to Member or Affiliate 
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Colorado 


Frrepett, Moriey V., Wheat Ridge 
RivensurG, Henry, Denver 


Connecticut 


Roserts, Brake G., Greenwich 
SzypLowsk1, Donan F., Bri 


Delaware 


Gosutne, Cart A., Jr., Wilmington 
@Hooron, Epwarp, Jr., Wilmington 


District of Columbia 


Devin, Leicnton H., Washington 
Lowe.., Artsaur G., Washington 


Georgia 
Wuirmer, Cuarves F., Atlanta 


Idaho 
Coney, Joun W., Idaho Falls 


@®BacumMann, Ropert W., Rockford 
Bauskus, Jerome J., Homewood 
@®Beunxen, Harovp A., Hinsdale 
Brivce, Ricwarp R., Chicago 
®Coprocx, Max L., Moline 
R., Evergreen Park 
®Rost, Tuomas E., Crystal Lake 
SLowik, Jozer, Chicago 

Suara, Tuomas A., Peoria 
STRAUGHAN, T., Chicago 
Vorot, E., Thornton 
Wenopt, Frank T., Chicago 


Indiana 
Szupert, Conrap J., South Bend 


Louisiana 
McGes, Larkin B., Shreveport 


Maryland 


Fisner, Pamir E., Army Chemical Center 
®Rvan, Josern P., Towson 
@Wentworth, E., Baltimore 


Massachusetts 


James M., Springfield 
May, Dante H., Jr., South Boston 


George Mackenzie Brill (1866-1959), former 
chief engineer, Ivay Process Co., Detroit, 
Mich., and Swift & Co., Chicago, Ill., died June 
Hr 1959 Born, Poughquag, N. Y., March 24, 

Parents, Thomas and Mary J. (Hurd) 
Education, ME, Cornell University, 1891; 
Married Edith aman. Assoc. 
E, 1891; Mem. ASME, 1896, 
Fellow ASME, 1936. Mr. Brill had been chair- 
man of a board of engineers studying smoke 
abatement in Chicago. He had also been presi- 
dent of The Empire Knife Co., Winsted, Conn., 
and of the Williams Tool Co., Erie, Pa. During 
World War I, he held a commission of Major in 
the U.S Army phn served as Chief of the Re- 
quirements Section and as a consulting engineer 
to the European Field Command. Mr. Brill, 
in 1921, designed one of the first refrigeration 
lants to be installed in Brazil. He served the 
iety as manager, 1904-1907; and as vice- 
president, 1910-1912. He was a member also 
of AIEE and the American Geographical Society 
and a member of Sigma Xi. Survived by his 
widow; three sons, Elliot M. of Torrington, Conn., 
G. Meredith of Slateville Springs, and Roland C’ 
Brill of Brooktondale; six grandchildren; and 
seven great-grandchildren. 


William Adam Crooks (1899-1959), district 
manager in charge of Chicago Office, Curtis 
Pneumatic Machinery Div., Curtis Manufactur- 
died February, 1959. 

, Au 28, 1899. Parents, 
John and Margaret (Kohr Crooks. Education, 
attended Washington University Extension, 
1920-1925. Married Mary Ludlow Stout, 1926; 
two daughters, Mary L. and Caroline M. Crooks. 
Affiliate ASME, 1944. Mr. Crooks had been a 
specialist in the fields of production engineering, 
and plant and sales management. During World 
War IT, he served on the War Production Board. 
Survived by his widow. 


Vicente Carlos Garcia-Moreno, Jr. (1920- 
1959), plant engineer, Guanos y Fertilizantes de 
Mexico, S. A., Monclova, Coahuila, Mexico, 
died June 19, 1959. Born, Ensenado, Lower 
Calif., Mexico, Feb. 20, 1920. Education, 
attended University of California, Assoc. Mem: 
ASME, 1956. Mr. Garcia-Moreno had been 
employed by the chemical fertilizing company 
since 1951. He had previously been employed by 
Industrial Electrica de Mexico, S. A.; Tecnica 
Industrial de Morelos, S. A.; and Consolidated 
Vultee Aircraft Corp. He served as an electron- 
ics instructor in the U. S. Army Air Force. 


Robert Glenville Hughes (1877-1959), formerly 
with Link-Belt Co., Houston, Texas, and designer 
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Michigan 
ALpERINK, Evcens F., Jackson 


Minnesota 
Hereino, Georce D., Rochester 


Mississippi 
Donne ry, Fran« A., Jackson 


Missouri 


Depp, Joun M. C., Jr., St. Louis 
Leone, WING, St. Louis 


Nebraska 
Trenerry, James A., Omaha 


New Hampshire 
@Barnarp, THEODORE P., Keene 


New Jersey 


STEVEN M., Oaklyn 
Woop, A., West Orange 


New Mexico 
Evoens F., Albuquerque 


New York 


®Brooks, Kenneth A., Endicott 
Dunn, Joun C., Broo! 

Hansen, Artuur G., Williamsville 
Hits, WarREN D., Tonawanda 
@Kornsium, Hersert R., Great Neck 
Leccetr, Witson D., Schenectady 
M. K., Buffalo 
Lustan, Ropert G., N. Tonawanda 
@Mann, Artuur C., Plainview 
Prior, Joun R., Woodmere 
SLAMAN, LEONARD J., Poughkeepsie 
@Spina, E. Danret, Poughkeepsie 
Swan, Artuur H., Schenectady 
TUMARKIN, JOEL E., North Bellmore 
Vojnovic, Steran N., Corning 


ARNOLD R., Cincinnati 
Caw Lawrence J., Cleveland 
@FLANIGAN, RicHarD J., Dayton 
Garate, Joun A., Cincinnati 
Harter, W., Alliance 
Kunz, WALTER H., Mount Vernon 
OrBaNn, ALEXANDER R., Columbus 
Popnar, LAWRENCE E., Cincinnati 
@Wacner, Harovp J., Cincinnati 
@Wrper, Jesse H., Dayton 


OBITUARIES 


and builder of many commercial buildings in the 
north Jersey area, died June 25, 1959. Born, 
New York, N.Y., Sept. 27, 1877. Education, 
ME, Stevens Institute of Technology, 1898. 
Mr. Hughes was known in art circles for his work 
in sponsoring New Jersey art exhibitions. At one 
time he served as Commissioner of Public Works 
of Paterson, N.J. Survived by his widow; 
two sons, John S. and Robert G. Hughes, Jr.; 

a daughter, Mrs. Howard Devree; and a sister, 
Mrs. Bertram Saunders. Mem. ASME, 1908. 


Henry Hamilton Kerr (1892-1959), retired 
vice-president, operating dept., Toledo Edison 
Co., Toledo, Ohio, died June 13, 1959. Born, 
Fort Worth, Texas, Jan. 18, 1892. Parents, 
Henry H. and Mary E. (Payne) Kerr. Educa- 
tion, BS(ME), University of Colorado, 1914. 
Married Helen J. Clancy, 1925. Mem. ASME, 
1925. Fellow ASME, 1958. Mr. Kerr, who 
retired from Toledo Edison in 1958, had been with 
the utility since 1929. He was among the first 
to promote the use of lignite in pulverized-coal 
firing of central power-plant boilers in Colorado, 
a practice that has been continued to this day in 
areas where lignite is readily available. He wasa 
pioneer in the promotion and use of automatic sub- 
stations in the transmission and distribution of 
electric energy. As the inventor of a system that 
interlocks the primary and secondary circuits on 
network transformers, Mr. Kerr had made 
important contributions to the safety of personnel 
and equipment, and the improvement of service. 
He was responsible for his company’s contact and 
follow through in the study leading toward the 
development and construction of a fast neutron 
breeder reactor. Mr. Kerr was a fellow and a 
vice-president of AIEE: a past-president of the 
Engineering Society of Toledo; and was active 
in engineering development work with the Edison 
Electric Institute and the Association of Edison 
Illuminating Companies. He served the Toledo 
Section ASME on its Executive Committee and 
as chairman. He was a past-president of the 
Riverside Hospital board of trustees and a past 
vice-president of the Toledo Area Chamber of 
Commerce. Surviving are his wife, Helen J.; 
two daughters, Mrs. Mary Hamilton and Barbara 
Kerr; and a brother, Francis Kerr. 


Oklahoma 
®Pircurorp, AvBert L., Oklahoma 


Pennsylvania 

Hunt, Josera M., Brackenridge 
Kerr, W., Pittsburgh 
®Pererson, GarFievp E., Pittsburgh 
Stevenson, H., Philadelphia 
Van Kveeck, E., Philadelphia 
@Wevcs, P., Philadelphia 
Gi_Bert, Philadelphia 
Worrs, James C., Pittsburgh 


South Carolina 
Lawnon, Rosert S., Hartsville 


Tennessee 


@®McLean, Davin L., Knoxville 
@Warp, Cuarves T., Chattanooga 


Texas 


Bartz, Ricwarp A., Garland 
Bennett, Raymonp A., Dallas 
®Booneg, Tuomas G., El Paso 
@Bozeman, Hersert C., Houston 
@®CLaRK, CORNELIUS W., Houston 
D’Arcy, RoBert M., Borger 
@Horron, MALCOLM Waco 


Virginia 
Boorton, Joun R., Richmond 


Washington 
Anpre, Ropert G. C., Mercer Island 


@Garnik, Rosert J., Brookfield 
NyYBercG, Dewey R., Milwaukee 
WeEaTHERS, TERRY M., Sussex 


Foreign 


ANGEL, NORMAN L., Chester, England 

Broman, Gunnar E., Trollhattan, Sweden 

CHAKRAVERTY, DHABALANGSU K., Glasgow, U. K. 

Diniz, Victor Y., Resende, Est. Do Rio, Brazil 

GurRREA-NOZALEDA, ANTONIO, Madrid, Spain 

Kirsy, JoHN F., Welland, Ont., Canada 

Lee, Cui-Kinc, Keelung, Formosa 

Dovoras A. J., Otterburn Park, Que., 
Canada 

@®Rimerott, Freperick P. J., Montreal, Que., 
Canada 

Secura, A., Santiago, Chile 


Theodore Kroin (1937-1959), junior engineer, 
Research and Advanced Development Div., 
AVCO Manufacturing Corp., Wilmington, Mass., 
died in an accident, June 17, 1959. Born, New 
York, N.Y., July 3, 1937. Parents, Mr. and Mrs. 
John Kroin. Education, BS(ME), Cooper Union, 
1958. Assoc. Mem. ASME, 1958. Survived by 
his parents and a brother, Joel. 


Nathan Joseph Levy (1901-1959), chief, time 
study dept., Newport News Shipbuilding and 
Drydock Co., Newport News, Va., died June 12, 
1959. Born, Newport News, Va., Feb. 9, 1901. 
Education, attended Virginia Polytechnic Insti- 
tute as a special student, 1923-1924. Married 
Sarah Omansky. Mem. ASME, 1950. Mr. 
Levy joined the Newport News firm in 1924. 
He was a leader in his community having served 
as a member of the Virginia State Chamber of 
Commerce and the Planning Commission and 
Board of Zoning Appeals. He was chairman of 
the Warwick Highway Safety Committee. Mr. 
Levy was an active member of the Peninsula Sub- 
Section of the Virginia Section ASME. He wasa 
member alsoof SNAME. Survived by his widow; 
two sons, Mayer G. and Philip M. Levy; one 
brother, Philip Levy; and two sisters, Mrs. 
Jack Amelson and Mrs. Leonard Cohen. 


Ralph Carroll Nourse (1892-1959?), consulting 
engineer, Mechanical Enterprises, South Gate, 
Calif., died recently according to a notice received 
by the Society. Born, Quincy, Mass., Nov. 23, 
1892. Education, BS(ME), Worcester Institute 
of Technology, 1915. Mem. ASME, 1948. Mr. 
Nourse was a designer of special machinery, 
industrial buildings, hydraulic equipment, tanks, 
and the like, 


James Preston Percy (1893-1959), general 
superintendent and chief engineer, Central 
Aguirre Sugar Co., Aguirre, Salinas, Puerto Rico, 
died June 3, 1959. Born, Chino, Calif., Sept. 6, 
1893. Parents, Hugh and Nellie (De Nice) 
Percy. Education, high-school graduate and 
ICS. Married Dolores A. Artesani, 1930; 
two children, Eleanor and Frances Percy. Assoc. 
Mem. ASME, 1925; Mem. ASME, 1930. Sur- 
— by his widow who resides in Silver Spring, 


Edward Alan Reineman (1930-1959), manufac- 
turing engineer, Computer Div., General Electric 
Co., Phoenix, Ariz., died recently according to a 
notice received by the Society. Born, San Diego, 
Calif. March 26, 1930. Education, —° = 
University of Arizona, 1958. Assoc. em. 
ASME, 1958, 
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ONLY WELBOND COMBINES 


mediate approval for Yarway 
Welbond Valves in steam 
ep plants everywhere 


—will no 


YARNALL-WARING COMPANY 
Mermaid Avenue 
Philadelphia 18, Pa. 


INHIBITED STEM PACKING 
—furnishes double 


: Thermal compensating groove 
prevents distortion when 
welding valve inline and — 
permits perfect seating of 
disc for positive seal. 


REPRESENTATIVE USERS OF YARWAY WELBOND VALVE: Houston Lighting & Power Co. Jersey Central Power & Light Co. Boston Edison Co. Virginia 
Electric & Power Co. Connecticut Light & Power Co. City of Independence, Mo. Aluminum Co. of America City of Pasadena, Calif. Mississippi 
Power & Light Co. Rochester Gas & Electric Corp. Ohio Edison Co. Central Hudson Gas & Electric Corp. 
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At CHRYSLER’s 
HUGE NEW STAMPING 


Architect & Engineer: F. A, FAIRBROTHER & Geo. H. MIEHLS . ~ Consultants: ALBERT KAHN ASSOCIATED ARCHITECTS & ENGINEERS 
Mechanical Contractor: THE STANLEY CARTER Co. 


JENKINS 

VALVES assure reliable, 
economical control 

of Production’s Lifelines 


Cited as one of the nation’s “Top Ten Plants of the Year”, 
Chrysler Corporation’s stamping plant at Twinsburg, Ohio, is 
a 34-acre model of building and manufacturing efficiency. 

Go into the power plant and you will find Jenkins Valves 
everywhere, controlling “production’s lifelines” that supply 
150,000 pounds of steam per hour . . . 30 million cubic feet of 
air per day . . . 7500 gallons of cooling water per minute. Jenkins 
Valves got the job because “every effort was made to install the 
finest mechanical and electrical equipment . . . and to insure 
minimum costs by eliminating excessive upkeep and equipment 


with a short life span”. 
It is a highly significant fact that all building experts and J EK N Kl N S. 


operating engineers agree “there’s nothing better than Jenkins 
Valves”. Many will always insist on JENKINS for critical serv- LOOK FOR THE JENS ‘a 


ices, and will prefer them for general use. After all, Jenkins 
Valves cost no more! 


When you are buying or specifying valves, remember that 
the best valves are the best assurance of economical service. 3 
Jenkins Bros., 100 Park Ave., New York 17. Sold Through Leading Distributors Everywhere 


In the ultra-modern boiler house shown above, all gen- 
eral service valves controlling pipelines are JENKINS 
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NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


Available literature or information may be’secured by using convenient Reader Service Card on Page 155 


NEW 
EQUIPMENT 


Insulated Couplings 


Charles Bond Co., announces the manu- 
facture of a new line of aluminum Bondtru 
flexible insulated couplings for light-duty 
applications. 


The couplings are manufactured in six 
sizes with 20 standard bore sizes ranging 
from '/, to 11/2 in. The firm says other 
than standard bore sizes and taper bores 
are available. They are furnished with 
keyways and set-screws. They will transmit 
up to 10 hp at 1800 rpm. 

The couplings have two aluminum flanges 
with projecting segments that engage each 
other through a non-metallic insert which 
carries the load in compression. The non- 
conducting insert is designed to eliminate 
both static and dynamic electricity, absorb 
shock and torsional vibration. All edges of 
the couplings are rounded. —K-1 


Instrument Counter 


A precision type counter having all of its 
supporting structure inside the wheels has 
been developed by Veeder-Root, Inc., 
Hartford, Conn. 

The case has an integral barrel on which 
the wheels are mounted. All of the sup- 
porting structure is inside. The firm says 
the new model will therefore fit inside the 
customer’s instrument or adapt readily to 
any application requiring light weight, 
minimum size and ruggedness. 

Its numerals are available in 0.156 or 
0.188 in. height and come standard enamels 
or fluorescent paints. They are available 


with three to five wheels. —K-2 
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Drawing Desks 


A new high-style walnut drawing desk 
group, The Landmark, has been developed 
by Hamilton Mfg. Co., to meet both the 
functional and esthetic requirements of 
architects, designers, engineers, and drafts- 
men. 

A feature of the new unit is an attached 
side auxiliary unit which offers tool, catalog 
and tracing storage and a space-saving work- 
ing area just a quarter-turn from the desk. 
The auxiliary unit principle is based on time- 
and-motion studies which reveal a high cor- 
relation between nearness of working tools 
and materials and productivity. 

The Landmark’s style features are its 
walnut-paneled sides with contrasting off- 
white drawing-work surfaces and_ satin 
chrome trim. A prototype model, shown for 
the first time at the recent Design Engineer- 
ing Show in Philadelphia, was judged one of 
the exposition’s 11 best-designed new prod- 
ucts. 

Adaptable for either individual offices or 
for prestige multiple installations, The Land- 
mark has three basic components: a front 
table, basic table and rear reference desk. 

The front table can be used alone in an 
office or to head a row installation. It has 
an adjustable drawing board but no storage 
area in front. The basic table combines 
drawing and reference areas. This unit 
placed behind a front unit offers a reference 
surface and storage area for the front man 
and a drawing surface for the second. 

The row can be continued with as many 
basic tables as required. The last man is 
furnished with a rear reference desk. —K=3 


Control Drives 


A new, high torque control drive has been 
included in a revised version of product 
specification P8i-1, available from Bailey 
Meter Co. Four sizes, producing torques 
from 50 to 2250 ft-lb, and suitable for 
special high temperature applications to 
250 F are described. —K-4 


Self-Sizing Fasteners. 

A new ling of elf-broaching and _self- 
sizing fasteners, designed to automatically 
produce optimum interference-fit instal- 
lation, is now available from Huck Mfg. Co. 


Both the self-broaching and _self-sizing 
designs have the same shear and tension 
values as close-tolerance Huckbolt fasteners 
of equal diameter in AISI 4037 material. 
The same collars are used with the new pin 
designs. In addition, the same inspection 
gages are used; on inspection, the installed 
self-broaching or self-sizing fastener is 
identical in every way to the firm’s estab- 
lished fastener design. The new pin de- 
signs are recommended by the company 
for use in joining aluminum alloy compo- 


nents. —K-5 


A new motorized vent exhauster, developed 
by Reznor Mfg. Co., is designed to provide 
economy and flexibility of gas unit heating in 
office buildings, older manufacturing plants 
and multiple-story warehouses. 

The venter vents exhaust gases from unit 
heaters directly to the outdoors through the 
side wall of the building. The firm says it 
requires only a short length of standard, 
lightweight 4-in. pipe. 

The venter also may be used for floor 
model direct-fired heaters in the home. 
In residential applications, the exhaust is 
taken through a hole in the floor, and then 
carried out under the floor to the outside. 

Powered by a permanently lubricated, fan- 
cooled electric motor, it is thermostat con- 
trolled. The Model V300 is used with heaters 
from 25,000 up to 300,000 Btu input. An 
adapter is used for attaching the venter to 
the flue. Sizes are available for all the 
firm’s heaters. Adapters have built-in 
restrictors to control the volume of gases 
drawn through the exchanger, and to provide 


efficient combustion. —K-6 
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GEORGE: 
SURE. YouR PROBLEM Is CAUSEP 


ORGANIC MATERIALS WHICH GAN BURN. 
THE ONLY PACKING 1 KNOW oF WHICH 

CONTAINS NO ORGANIC MATERIALS /S 
R/m's HIGH TEMPERATURE VALVE STEM 
PACKING... IT CAN TAKE OVER 1000°F ! 
BoB 


Your up-to-date boilers are producing 
steam at higher temperatures and pres- 
sures. Old-time valve-stem packings 
just can’t stand the gaff. You can count 
on Raybestos-Manhattan for the safe, 
sure solution—packings specially de- 
signed to meet today’s higher tempera- 
tures and pressures. 

R/M high temperature valve-stem 
packings are made of top-quality 
braided asbestos with Monel wire re- 
inforcement over a high temperature 
resistant plastic core. They contain 


practically no organic materials and 
the lubricants are thoroughly dispersed 
all the way through. It is this carefully 
engineered construction that makes 
them your best possible choice for all 
steam valves and rods. 

R/M engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to satisfy 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
posal—call on R/M! 


R/M MAKES A COMPLETE LINE OF MECHANICAL PACKINGS—including Vee-Flex,® Vee-Square,® Universal 
Plastic, and “versi-pak"®; GASKET MATERIALS; and “TEFLON"* PRODUCTS. SEE YOUR R/M DISTRIBUTOR. 


*A Du Pont trademark 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


RAYBESTOS-MANHATTAN, INC., Mechanical Packings « Asbestos Textiles » Industrial Rubber e Engineered Plastics 
Sintered Metal Products e Abrasive and Diamond Wheels e Rubber Covered Equipment e Brake Linings 
Brake Biocks Clutch Facings Industrial Adhesives e Bowling Balls e Laundry Pads and Covers 
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Pressure Gages 


A new series of pressure gages, known as 
the Master-test line, has been announced by 
Marsh Instrument Co., Skokie, III. 

Made in all standard pressure ranges, and 
in compound and vacuum types, the new 
series of gages are individually deadweight 
tested and guaranteed accurate within '/, 
of 1 per cent plus or minus of the maximum 
dial reading over the entire range. 

A new type of dial, called the Read-easy 
dial, has been developed in which the inner 
arc shows major markings, as shown in the il- 
lustrations, and the outer arc the fine gradua- 
tions. This permits the gage to be read with 
the accuracy of a caliper rule, the firm re- 


ports. —K-7 


Atomizing Spray Nozzles 

Spraying Systems Co., 3265 Randolph 
St., Bellwood, Ill., has introduced a new line 
of atomizing nozzles made of hard rubber for 
corrosive liquid spraying applications. 

The nozzles produce a hollow cone spray 
pattern and atomization is accomplished 
through hydraulic pressure alone. A range 
of capacities are offered from 1 to 26 gph 
based on operation at 40 psi. 

All parts of the nozzle are made of hard 
rubber, offering maximum resistance to acids 
and related corrosive liquids. They are 
identified as !/, NR atomizing nozzles. —K=8 


Stainless Swing Joints 


Stainless steel swing joints available from 
OPW-Jordan are designed for use as elbows 
in pipe lines wherever flexibility and rigidity 
are both needed. 

The Series 7400 joints are available in 
1'/4-in. sizes in 17 different styles. They are 
cast in 316 stainless steel and designed for 
1000 psi service. Temperature is deter- 


mined by the O-ring seal, available in such 
materials as Viton, Buna-N, neoprene, butyl 


and Teflon. —K-9 
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Hydraulic Press 


A new line of Series T hydraulic multi- 
presses, in capacities from 4 to 12 tons, has 
been announced by Denison Engineering 
Div., American Brake Shoe Co. 

The new presses, which are self-contained 
bench units, have a more rigid frame, larger 
bed area and more knee room than earlier 
models, the firm reports. The unit, designed 
to meet JIC specifications, has an accessible 
relief valve for providing adjustment of ram 
pressure. A newly designed cylinder pro- 
vides faster operating speed, and a quick- 
adjusting inch and stroke change control is 
provided. 

The presses are available with manual or 
automatic controls, and are designed for 
use with the firm’s 6 or 12 station indexing 
tables. Overall height of these presses is 
52'/, in. without the bench; weight is 
approximately 1800 Ib; finish is green 
sparkle. —K-10 


Hydraulic Damper Regulator 


A new damper regulator, which also regu- 
lates fans, stokers, oil and gas control 
valves and is suitable for use on any boiler 
that operates at pressures from 5 to 150 
psi, is available from Atlas Valve Co. 

The firm says the device may be used to 
actuate lever-operated balanced valves for 
pressure regulating service, either reducing 
or unloading. 

It repositions dampers and _ lever-oper- 
ated valves in response to small changes in 
the controlled pressure. Adjustment of the 
controlled pressure is made by adding 
weights or removing them from the lever of 
the regulator. Minute changes are ac- 
complished by repositioning the sliding 
weights. 

The company says the regulator, which 
continuously maintains the desired boiler 
pressure with narrow limits by automatically 
adjusting boiler draft, moves the damper on 
pressure changes of as little as !/,lb—K=11 
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Ordinary V-rings, with their flat sur- 
faces, provide little or no automatic 
sealing action against the walls of the 
cylinder, with the result they quickly 
lose effectiveness. This means, of 
course, loss of power and eventually 
a maintenance problem. R/M Vee- 
Flex Packing Rings are specially de- 
signed to solve it for you. Convexly 
curved surfaces where the rings meet 
and thinner cross section at the apex 
of each V cause a flexing action which 
makes a firm seal on the shaft and 


stuffing box wall and between rings. 


R/M Vee-Flex Rings are available 
in many compositions to meet the haz- 
ards of various applications: high tem- 
peratures, high pressures, fast cycling, 
corrosion, or combinations of these. 


R/M’s engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to meet 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
posal—call on R/M. 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


RAYBESTOS-MANHATTAN. INC., Mechanical Packings « Asbestos Textiles « Industrial Rubber « Engineered Plastics 
Sintered Metal Products + Abrasive and Diamond Wheels « Rubber Covered Equipment « Brake Linings 
Brake Blocks Clutch Facings e Industrial Adhesives Laundry Pads and Covers Bowling Bails 
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ARE HEAT AND PRESSURE YOUR PROBLEMS? 


In a turbine exhaust test facility, 13-inch and 25-inch Allis-Chalmers Butterfly 
Valves like the one inset above handle gas at 2,000°F. and 180 psig. Carbon steel 
valve bodies and vanes are sheathed with Inconel. Each body is water jacketed, 
and the hollow vane, equipped with baffles, is water cooled through trunnion con- 
nections. Electric motor drive through a gear reducer provides rapid operation. 

Unusual engineering is often required to relate all the factors involved in 
designing the best valve to solve fluid and gas control problems. If there is no 
precedence in your own past experience, Allis-Chalmers offers you a broad back- 
ground of specialized valve engineering and manufacturing skills. 

Perhaps a butterfly valve is the answer. It can be made of a number of mate- 
rials to meet extreme working conditions, will give you uniform flow control 
through all positions in the normal regulating range. Simplified design and 
streamlined vanes reduce turbulence and pressure drop, help you save on power. 

If you wish to find out more about how we can assist you in solving a fluid or 
gas control problem, contact your nearest A-C valve representative, or write 
Allis-Chalmers, Hydraulic Division, York, Penna. 


RESEARCH DESIGN 
Rotovalves Ball Valves Butterfly Valves Free-Discharge Valves 


ENGINEERING FABRICATION 


AC> ALLIS-CHALMERS 


Hydraulic Turbines & Accessories ¢ Pumps Liquid Heaters 
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Silicon Rectifiers 

A new, small silicon power rectifier, the 
Style 20, is available from Syntron Co. 

The rectifier is a fused alloy device. It 
is designed for operation at current levels 
from 1 to 15 amp (single phase half 
wave average). Surge ratings are 90 
amp average at 6 cycle (.1 sec) and 
50 amp average at 60 cycle (1.0 sec). 

Peak inverse voltages range from 50 to 

. g . 
400 v in 50 v steps. Temperature range is 
from —65 to +175C. 

The unit is mounted on a 7/,¢-in. hexagon 
stud type case with a glass to metal seal 
cap. Maximum heightis —K=-12 


Centrifugal Disc Clutches 

A centrifugal disc clutch with a new design 
feature has been announced by United 
Specialties Div. of Industrial Enterprises, 
Inc. Called Centri-Disc, the clutch incor, 
porates a levered-fly-weight design that is 
said to triple the effective centrifugal forces 
and therefore permit smaller clutch size or 
motor size. 

Other advantages are described in Bulletin 
CD-1. Applications include air conditioners, 
conveyors, drills, elevators, speed reducers, 
pumps, and industrial fork-lift trucks. 


—K-13 


Modular Controls 

Development of a modular control package 
consisting of magnetic pre-amplifier, power 
amplifier and module case has been an- 
nounced by Airborne Accessories Corp. 

The unit, which contains no moving con- 
tacts or relays, is said to be applicable to 
systems in the aircraft, missile, electronic 
control and related fields. 

Circuitry for the pre-amplifier and the 
power amplifier in each design is mounted 
in a compact chassis which can be slid in or 
out of the standardized module case in 
seconds by means of a quick connect-dis- 
connect plug. Power amplifiers drive motors 
ranging up to 200 watts. 

The package is assembled entirely from 
standard units. Module case (2-module 
stack) measures 5.0 X 3.1 X 3.7 in. (flange 
5.4 X 4.2 in. base). Magnetic pre-ampli- 
fier weighs 0.8 lb, has a chassis operating 
temperature of 125 C. Gain is 200 v/v. 
Power output is 18mw. —K-14 
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Regulator Valves 


A new development in regulator valves, 
designed to hold pressures in tanks to within 
one-tenth of a pound despite varying inlet 
pressures, is announced by Besler Corp. 

Basic design of the pressure control valve 
may be adapted to a variety of sizes and 
pressure settings, the firm reports. It 
operates from zero to 300 psig. Full flow 
is maintained within two-tenths of a pound 
above cracking pressure (full flow to zero 
leak reseat in three-tenths of a pound). 

The valve functions efficiently in a tem. 
perature range from —65 to 480 F 
The firm states that almost any kind of 
gas or fluid can be regulated. With exotic 
gases and fluids the internal parts can be 
changed with minor modifications to meet 


the conditions. —K-15 


Carbon Steel Tubing 


Leaded C-1020 carbon steel tubing, charac- 
terized by outstanding machining properties, 
has been announced by Superior Tube Co. 

The addition of .15 to .35 per cent lead to 
the C-1020 analyses increases the machina- 
bility from 72 to 85/90 per cent and the sur- 
face feet per minute cutting speeds from 120 
to 140/150 sfm, the firm reports. 

It is stated that there is virtually no dif- 
ference in physical and mechanical properties 
between leaded and non-leaded C-1020. 
The company says the leaded grade is pre- 
ferred wherever the savings from increased 
production offset somewhat higher material 
costs, as in most screw machine operations. 


—K-16 


Air Line Filter 


Watts Regulator Co. has introduced a new 
air line filter which drains automatically. 

Using the pilot principle, the filter incor- 
porates a float which admits air to a pilot 
valve chamber whenever liquid accumulates, 
opening a scavenger valve. Trapped liquid 
and impurities are then blown out the drain 
opening. 

The new Auto Drain filter is available in 
sizes from '/, through 1 in. Transparent 
plastic bowls are supplied for pressures up to 
150 psi; metal bowls to 250 psi. —K-17 
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brings outstanding 
cost reductions... 


The photograph is of a shifter fork used in the transmission of a very pop- 
ular garden tractor in volume production. 

Clearly evident is the economy that can be achieved by powder metallurgy 
over other previously used methods. The elimination of practically all 
machine work effects striking cost reduction. 

Made of pure powdered iron, infiltrated with copper to give added strength 
and ductility, this part is intended to meet the higher physical properties 
of wrought metals. 

The user of this part naturally presented his problem to Bunting first. 


For the unusual, as well as the usual, in bearings, bushings, bars and special 
parts of cast bronze, sintered metals, or Alcoa aluminum, see Bunting first. 


BUNTING SALES ENGINEERS in the field and a fully staffed Product 
Engineering Department are at your command without cost or obligation 
for research or aiding in specification of bearings or parts made of cast 
bronze or sintered metals for special or unusual applications. 

or for your Copy 


Bunting's “Engineering Handbook on Powder Metallurgy” 
and Catalog No. 58 listing 2227 sizes of completely finished 
cast bronze and sintered oil-filled bronze bearings 
available from stock. 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio EVergreen 2-3451 


Bunting 


Branches in Principal Cities 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF 
CAST BRONZE OR SINTERED METALS. ALCOA® ALUMINUM BARS 
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ASME METALS 
ENGINEERING 
H A N D B 0 0 K now complete in four volumes offers 


you a modern compilation of metals 
engineering data and methods, as- 
sembled from many sources and 
related directly to your design needs. 


METALS ENGINEERING — DESIGN 


Metals properties and other general criteria serve only as starting points in this 
volume. It gives you much more detail pertinent to special design problems 
shows you how to test to see how a material will work for a specific purpose. . .how 
to determine performance of parts in your design. . .how to strengthen metal 
parts according to the uses that you need them for. . .how to design for production 
to keep costs down. Facts you get represent current practices in handling 
fatigue, corrosion, non-destructive testing, elasticity, etc. 


Published 1953 560 illustrations $10.00 


405 pages 


METALS ENGINEERING — PROCESSES 


In this volume you will find detailed data on the various processes by which 
metals are converted into finished products. Composed of a wealth of practical, 
day-to-day engineering helps, the book covers such areas as: heat treatment of 
steel, all forms of casting, hot and cold working, powder metallurgy, welding, 
machining, and electroforming. For each of the manufacturing methods there is 
a compilation of the basic physical characteristics to be considered, and the 
general advantages and limitations usually encountered. 


Published 1958 512 il'ustrations $13.50 


ENGINEERING TABLES 


This volume places in your hands a realy source of design information to save 
you from losing time in searching out specialized publication;, periodicals, and 
miscellaneous data sheets. In 15 sections, this volume conveniently groups and 
arranges together those tables which apply to the design of :pecific parts. It 
covers such subjects as bar stock and shafting; bearings; spur, helical, herring- 
bone, bevel, and worm gears; cylindrical fits; keys and keyseating; bolts; 
springs; aircraft and mechanical tubing; electrical motors, and gaskets. 


Published 1956 560 tables $12.00 


METALS PROPERTIES 


The specific information a designer must have about the properties of the 
metals with which he must work is assembled for your convenience in this book. 
For more than 500 metals it tabulates working data on the metallurgical, 
physical, fabrication, and mechanical properties of metals—such typical data as 
chemical composition, industrial uses, draw temperatures, tensile strength, yield 
point, Rockwell ‘“C’’ core hardness, hot working temperature, coefficient of 
thermal expansion, end-quench hardenability, etc. 


Published 1954 


448 pages 


692 pages 


445 pages 531 illustrations $11.00 


20% discount to ASME members 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 W. 39th St. New York 18, N. Y. 
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Liquid Clarifiers 

A horizontal spur-gear drive for heavy- 
duty applications of the Rota-Rake clarifier 
and thickener has been developed by Graver 
Water Conditioning Co. 

It has been designated Model C and 
joins three other drives available with the 
Rota-Rake. The unit is a horizontal flow 
water and liquid treatment unit for gravity 
sedimentation and sludge thickening. 

The new drive head is a heavy-duty unit 
with a completely enclosed, integral gearing 
arrangement. The gears, operating in an 
oil bath, are of Meezhanite cast iron as is the 
housing. Anti-friction ball and roller ta- 
pered bearings are used throughout and the 
pinions are of forged steel. —K-18 


Pinion Chuck 


Skinner Chuck Co. announces a new chuck, 
utilizing combination of a pinion gear plate, 
screw and wedge, assigned to combine the 
desirable features of hand and power chucks. 

The company claims the new chuck has 
accuracy within .001 total indicator reading, 
repeatability without adjustment within 
.0005 total indicator reading, unequalled 
gripping power, and no size limitations. 

In operation, the pinion, which can be 
turned either by hand or by a power wrench, 
engages the gear plate causing the screw 
to move the wedge. The action of the screw 
on the wedge controls the chuck jaws. The 
force of the wedge on the jaws holds the 
work with tremendous force, the firm states. 

Additional features which company claims 
for its new chuck are a shear pin that keeps 
the chuck from being tightened beyond 
capacity, an eccentric fail-safe mechanism 
which locks rotation if the shear pin should 
break, a self-locking mechanism that pre- 
vents the chuck from opening under any 
load or centrifugal force conditions, a center 
hole to permit bar stock chucking, sealed 
operating mechanism, and lubrication fit- 


tings. —K-19 


For Consulting Engineers 
Turn to Page 216 
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a CM Power-Flex Conveyor 
using a WINSMITH Speed Reducer 


THE 
FOR MONTGOMERY WARD 


WITH THE POWER-FLEX SYSTEM, Mont- 
gomery Ward handles all women’s and 
children’s garment requirements for more 
than 500 retail stores. Each of these trol- 
leys can carry 50 garments or a maximum 
load of 200 Ibs. 


KEEP 
INFORMED 


Aluminum Locknut 


Waltham Precision Instrument Co. intro- 
duces a new self-locking aluminum locknut 
called Tru-Lok. 

The nut incorporates a high strength, 
spring-temper stainless steel (18-8, FS304) 
wire form in an aluminum (24ST-6) body. 
The firm say this combination provides the 
properties to meet all the performance 
requirements of MIL-C-25027 for 550 F 
operation as well as 250 F. 

Specific configurations shaped into the 
middle winding of the coil produce accurately 
controlled pressure, exerted uniformly and 
radially, for unvarying torque and locking 
friction that assures vibration-proof, con- 


stant position. —K-20 


Water Control Valve 

A new ring-jet valve designed for easy 
regulation and control of water under free 
discharge has been announced by Allis- 
Chalmers, Milwaukee 1. 

The firm says the new design retains most 
of the advantages of the Howell-Bunger 
valve in that it provides easy free discharge 
regulation with high discharge coefficient. 
It is equipped with a hood to minimize the 
spray and to admit air to the jet. Standard 
dimensions of the valve available in 17 sizes 
from 18 to 108 in. are given in Bulletin 


02B9154. —K-21 


Pelletizing Disks 


Production of a standard line of pelletiz- 
ing-mixing disks for continuous agglomera- 
tion and mixing of a wide variety of fine 
granular solids has been announced by Dravo 
Corp. 

The disks will be made in four basic sizes- 
3-ft 3-in. diam, 8-ft 6-in. diam, 12-ft diam 
and 16-ft 6-in. diam. The smallest size 
disks will be stocked by the firm for sale or 
short-term rental for use in pilot plant 
studies. 

The units were developed and designed 
by Lurgi Co., Frankfurt, Germany, and 
adapted to American standards. The disks 
are said to be equally effective for either 
pelletizing or mixing. They are used ex- 
tensively in the steel and mining industries 
for the agglomeration of ore concentrates. 
When employed for mixing, the disks are 
run at substantially higher speeds and thus 
can handle large volumes of material in rel- 


atively short times. —K-22 
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A CLOSEUP of the Winsmith Model 5 CVD Speed Reducer used to drive the 
CM Power-Flex Conveyor which features Telematic Dispatch Control. Chain 
Speed is 40 ft/min. 


MONTGOMERY WARD'S DISTRIBUTION CENTER on Varick Street 
in New York City, is built around a Columbus McKinnon Power- 
Flex Conveyor System equipped with a Winsmith Speed Reducer. 
CM’s Power-Flex is a power and free system that, in this application, 
handles as many as 38,000 women’s and children’s garments in a 
single 8-hour day. Its advanced design and construction features 
permitted savings of 50,000 sq. ft. of floor space and untold dollars 
in operating economies. 


COLUMBUS MCKINNON specifies Winsmith Speed Reducers for 
their Power-Flex Systems because high output efficiency, compact- 
ness, long service life, minimum maintenance and low initial cost 
are prime factors. 


FOR EVERY APPLICATION from 1/100 to 85 H.P.—in 
ratios from 1.1:1 through 50,000: 1—investigate the 
advantages of standardizing on Winsmith 

Speed Reducers for your products. 


WRITE TODAY... 
for complete 
selection information 
and engineering 


data. 


WINSMITH, INC. 
20 Eaton Street, Springville, (Erie County), N. Y. 
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CHARDON RUBBER CO. 
Chardon, Ohio 


“HOSE REPLACEMENT” 


1. SAVE MONEY! CUT 
COSTS—Barco’s new No. 
TICTS gasket is amazingly long 
wearing! Does not bake hard. 
Ideal for steam and water 
service. Does not cause excess 
wear on other parts. 

2. LEAKPROOF, HOT 
OR COLD—Joints stay tight 
regardless of pressure or tem- 
perature. 

3. SELF-ALIGNING—10 
side flexibility. This Barco 
feature saves piping time, 
cuts costs, and insures perfect 
performance. 

4. ENGINEERING REC- 
OMMENDATIONS — Send 
for a copy of Catalog No. 265C 
and installation drawing 
10-52004. 


SEND 
FOR CATALOG 265C 


BACKED Brgy 
yctS 
Uy 


Problem! 


4 MULTIPLE PLATEN PRESSES 
running 24 hours a day and cycling 
every 3 to 5 minutes, 6 days a week, can add 
up to a BIG maintenance responsibility! In 
checking records, ALEX J. KELLER, Plant 
Manager, The Chardon Rubber Company, 
Chardon, Ohio, found he was having a con- 
tinual series of emergencies with steam hose 
connections breaking unexpectedly. 

Because of LOSS of time, LOSS of steam, 
LOSS of production, and COST of hose, 
Mr. Keller decided to make a test installation 
using Barco Type S Swivel Joints WITH 
NEW 11CTS TEFLON SEALS, and all-metal 
dog-leg piping. Each line is precisely posi- 
tioned for perfect steam flow, with no “low 
spots” to trap condensate. Lines “nest” to- 
gether when press is closed, yet move readily 
without interference when press opens. 


The test was a real revelation! Today, 
Chardon Rubber Co. has all 43 presses 
equipped with Barco Swivel Joints. Operat- 
ing experience has demonstrated that the 
joints stay tight without leakage and with 
no danger of blow-outs. When desired, the 
joints easily handle alternate flow of hot 
steam and cold water. There has been no 
maintenance time on the 387 joints since 
installation. 

IT PAYS TO USE 
BARCO SWIVEL JOINTS! 
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Distribution System 


A new electrical distribution system called 
Uni-Bus Masterguard, for industrial plants, 
commercial and institutional buildings has 
been announced by Electric Distribution 
Products, Inc., Allentown, Pa., a subsidiary 
of Worthington Corp. 

The company says the unit is a new con- 
cept which provides such a degree of safety 
that it is impossible to touch a live part any- 
where in the system. The system’s exclusive 
safety slide and retractable plug-in contact 
operation is described in literature which 
includes AIA File No. 31-C-621 available 
from the company. 


In operation, a safety slide covers bus 
bars, and cannot be opened until plug-in 
unit is installed on busways. When the 
plug-in unit is installed on busway, and 
safety slide is open, interlocks prevent re- 
moval of plug-in device. Retractable 
stabs make contact with bus bars when 
handle is “‘on” and door to plug-in unit can- 
not be opened. When handle is “off”, 
door can be opened—stabs automatically 
and instantly snap from bus bars. The 
plug-in unit is entirely dead for safe removal 
from busway after safety slide is closed. 

The electrical bus bars with close bar 
spacing, maintain low voltage drop, and are 
used for power transmission throughout 
the system, even in control centers and safety 
switches. The busways also have a duo- 
circuit arrangement combined with close bar 
to give high momentary short circuit strength 
and low impedance. All conductors are 
fully insulated to eliminate power arcs. 

The firm says the system contains two 
major design innovations: all components ot 
the busways’ system have common electrical 
ratings and physical dimensions to permit 
unlimited flexibility in system planning; 
standardized sub-distribution centers receive 
a variety of plug-in units to make them per- 
form the same electrical functions of several 
products used in ordinary systems. —K=23 


Thread Root Form 


A new thread form claimed to double 
fastener fatigue life under dynamic loading 
has been added to the Unbrako socket head 
cap screw line of Standard Pressed Steel Co., 
Jenkintown, Pa. 

The firm says the big change in the new 
thread form is its smoothly radiused root. 
This is designed to greatly reduce failure- 
producing stress concentrations in a section 
of a tension screw—the least cross-section 
of the thread—where an estimated 85 per 
cent of fatigue breaks occur. 

As shown by calculations of */4-28 size 
threads, the stress concentrations in the 
conventional fat root are as much as 6 
times those in the smooth shank of the 


BARCO MANUFACTURING co. 


521L Hough Street Barrington, IMlinois stressed screw. By comparison, the new 


radiused root—called Hi-Life by SPS— 
The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Revolving Joints scales stress concentrations down to a 
In Canada: The Holden Co., Ltd., Montreal factor of 3.4. —K-24 
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Center Column Machine 


A special 16-station center column machine 
designed to perform milling, drilling, spot- 
facing and tapping operations on six dif- 
ferent cast iron fuel pump covers is an- 
nounced by Snyder Corp. 


The machine is also designed to produce 
the same parts when made of aluminum. 
Production rate is 81 cast iron parts per hour 
at 100 per cent efficiency. 


The company explains that the differences 
in the six parts lie in the number of holes and 
location of the holes in the part. To handle 
these parts with minimum changeover time, 
the firm devised a method of utilizing mul- 
tiple-spindle drill heads that provide spindles 
for drilling all of the holes in the six different 
covers. Thus, to change over from one part 
to another is merely one of inserting or re- 
moving tools from certain spindles. 

Speed and feed change gears or V-belt 
pullies in the firm’s standard milling, drilling 
and tapping units accommodate the change 
from cast iron to aluminum parts. 

Both sides of the fuel pump covers are 
milled and drilled. This is accomplished by 
utilizing eight two-position fixtures that are 
indexed through sixteen machining stations. 
In one position in each fixture the part is 
clamped with the top side up. The bottom 
side is up in the other clamped fixture posi- 
tion. 

At the loading station the operator re- 
moves a finished part from the second fixture 
position, moves a_partially-finished part 
from one fixture position to the other and 
loads a rough part in the first position. A 
two-jaw chuck with V-type serrated jaws 
clamps the rough part in the first position. 
A pair of bayonet-type toe clamps holds the 
part down on a milled face in the second fix- 


ture position. —K-25 


Push Hose Fitting 


A new line of fittings and industrial hose 
for air, water, oil, and fuel service at pres- 
sures under 250 psi is announced by Parker 
Fittings & Hose Div. 

The fittings have been given the trade 
name of Push-lok. Two types of hose are 
available for use with the fittings. No. 821 
hose has fiber braid reinforcement and cotton 
braid cover. No. 831 hose has fiber braid 
reinforcement and abrasion-resistant rubber 
cover. Five sizes are offered from 1/4 
through 3/4 in. id. Temperature range is 
from —65 to +250 F except for air which is 
160 deg max. 

Fittings with seven different connecting 
ends are offered: male pipe thread; Triple- 
lok end to connect 37-deg flared tube; 
45-deg cone to connect 45-deg flared tube; 
swivel nut to mate with Triple-lok 37-deg 
cone; swivel nut to mate with 45-deg cone; 
inverted 45-deg flare seat; and inverted 
swivel nut to mate with inverted 45-deg 
flare fitting. —K-26 
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‘Thermostatic 


Bimetal 


ACTUATES ANOTHER 
PRECISION 
PRODUCT... 


THE 


ROAST 
CONTROL 


A product of King-Seeley Division, King-Seeley Corporation, Ann Arbor, Michigan 


The King-Seeley Roast Control was introduced on 1959 Westinghouse 
ranges as their ‘Serv-Temp Roast Guard’ with the slogan ‘‘Never 
again a ruined roast.’ It controls inside meat temperatures so that 
when the roast is done — rare, medium or well done — as you like it, 
the oven heat is brought down to inside meat temperature holding the 
roast, juicy, flavorful, oven hot, for hours if necessary regardless of 
how long a dinner may have to be delayed. Three elements of Chace 
Thermostatic Bimetal are used. The indicator bimetal accurately shows 
inside meat temperature and starts the control function anticipating the 
desired degree of doneness. The responder bimetal uses this informa- 
tion to control the oven thermostat. The voltage regulator bimetal pro- 
vides a constant voltage supply to the system. 


Triple responsibility is evident here—and all dependent on those 
three small bits of Chace Thermostatic Bimetal. The manufacturers of 
appliances to whom King-Seeley sells have a vast responsibility to 
millions of customers all over the world. They must not permit their 
products to misfunction or malfunction, regardless of abuse or lack of 
attention. King-Seeley has a fine old reputation to maintain as a major 
supplier of dependable controls and indicators. Chace produces the 
critical bits of metal on which the two may safely base their claims as 
leaders in their fields. It’s natural that such buyers go where history 
indicates they'll get the finest precision bimetal available — where a 
third of a century of production and development experience back up 
every fraction of an ounce. 


While your new temperature actuated device is in the preliminary de- 
sign stage, send for our booklet, ‘Successful Applications of Chace 
Thermostatic Bimetal.”’ It’s full of design engineering data with illus- 
trated examples of uses of bimetal. R ber, too, that our precision 
product is available in strips, coils or completely fabricated elements 
of your — 


M. CHACE CO. 
Thewnostalic Bimeltal 


1619 BEARD AVE., DETROIT 9, MICH. 
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For higher 
umping efficiency 


Fairbanks-Morse 
5440A Non-Clog Pumps 


Ideal for pumping unscreened liquids 
with large solids in suspension 

@ industrial wastes 

@ sanitary sewage disposal 

e industrial processes 


Here is your answer to higher effi- 
ciencies wherever you are pumping 
solids in suspension! 


All-new Fairbanks-Morse 5440A 
Non-Clog Pumps feature quick, easy 
convertibility between any of the 
many vertical and horizontal types. 
Power requirements of the pump are 
always perfectly matched to the 
electrical and mechanical compo- 
nents. Precision-machined centering 
fits assure accurate alignment. Ex- 
clusive F-M bladeless impeller 
design minimizes maintenance by 
preventing clogging from solids and 
stringy material. The 5440A is only 
one of many F-M solids-handling 
pumps designed to meet a broad 
range of requirements. For informa- 
tion, write Fairbanks, Morse & Co., 
600 S. Michigan Ave., Chicago 5, II. 


Ask for new 
5440A BULLETIN! 


FAIRBANKS-MORSE 


@ name worth remembering when you want the BEST 


ELECTRIC MOTORS - DIESEL, DUAL FUEL AND GAS ENGINES - PUMPS 
COMPRESSORS + GENERATORS + MAGNETOS + HOME WATER SYSTEMS 
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Spline Drive Armatures 


A new line of spline drive armatures for 
use on integral horsepower electric clutch- 
coupling and brake applications where shock- 
loading or vibration-loading are problems 
is announced by Warner Electric Brake & 
Clutch Co. 

Spline drive armature assemblies are im- 
mediately being made available in 8, 10, 
12 and 15-in. diameters. They can also 
be used on many special clutch applications 
where the equipment builder or user furnishes 
the male splined hub, the firm reports. 

According to the company, no mounting 
adjustment is required. The armature is 
pressed tight against the magnet face at the 
completion of mounting and on release the 
airgap is set automatically by the autogap 
spring. 

The splined armature adapter made of 
Meehanite is bolted to the armature using 
buttonhead socket screws and lock nuts. 
The internal involute spline which is cut in 
the adapter is lubricated with molybdenum 
disulfide for initial break-in and needs no 
further lubrication. The alloy steel splined 
hub has a tapered bore into which the tapered 
bushing is pressed giving the equivalent of a 
shrink fit. A retainer ring at one end of the 
hub prevents the armature from being backed 
off too far. 

A split, tapered bushing is used to fasten 
the splined hub to the shaft. Either two 
or three capscrews (depending on bushing 
size) are placed through the clearance holes 
in the bushing flange and threaded into the 
tapped holes in the splined hub to draw the 
bushing into the bore of the splined hub. 

These same capscrews function as “pullers” 
to remove the bushing from the splined hub 
by being threaded through tapped holes 
provided in the bushing flange and bearing 
down against the splined hub. —K-27 


V-Belt Drives 


New compact V-belt drives have been 
developed by The American Pulley Co., 
Philadelphia. The firm says the new drives, 
called American 3-5-8, utilize improved V- 
belts with cross sectional areas reduced nearly 
50 per cent with no loss in life expectancy. 

The three belt cross section sizes used in 
the drives replace five sizes needed with 
previous drives. Each belt cross section has 
been fitted to a particular horsepower range: 
3-V belts (3/s-in. top width) handle drives 
from 1 to 50-hp; 5-V belts (°/s-in. top width) 
handle drives up to 200-hp; and, 8-V belts 
(1-in. top width) transmit up to 1500-hp. 

—K-28 


Use a CLASSIFIED 
ADVERTISEMENT 


for Quick Results 
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WHICH CHECK WOULD 
YOU RATHER WRITE? 


Conveyor Belting 


A low-cost, high-quality friction surface 
conveyor belting introduced by United 
States Rubber Co. is claimed to promise 
longer life than similar types of belting cur- 
rently being used by industry. 

The new belting, called Indestructible 
Slab, is designed to operate where other fric- 
tion surface, woven duck or stitched canvas 
belting is currently employed. The firm 
says that on other jobs where transmission 
belting is used because of cost limitations or 
especially tough operating conditions, the 
new belting should offer better service at 
comparable or lower costs. 

Use of the highest grade rubber frictions, 
uncommon in this type belting’s price range, 
makes the belt harder to tear up or wear out, 
the company states. Extra thick skim coats 
of natural rubber are designed to check wick- 
ing and block edge ravel. 

The fabric component of the new belting is 
also said to be superior for its price range. 
Full-strength standard cotton duck is used, 
rather than light-weight sheeting employed 
in other belts of this type, for added length- 
wise strength and resistance to side travel. 

Available in three or four-ply construc- 
tion, the new belting is bright orange in 
color. It has a non-staining surface that 
also is resistant to mild acids such as those 
in citrus fruits. Because of its supple natural 
rubber construction, the belting can easily 
flex around the small pulleys which are 
standard on package conveyors. 

The new belting can also be used for slider 
bed service where the belt operates over 
hard wood or metal surfaces, or as a drive 


belt on live roller conveyors. —K-29 


See for yourself-7-add up the cost of your 
lost salvageable materia!, housekeeping 
expenses, excess’ machihe wear, intan- 
gibles such as community and employee 
goodwill. Whetlfer your; total is moder- 
ate or high, Pangborn Dust Control will 
cost you /ess than uncontrolled dust. 

For details on Pangborn’s engineering 
knowledge and experience, talk to the 
Pangborn man in your area or write 
PANGBORN CORPORATION, 2200 Pang- 
born Blvd., Hagerstown, Maryland. 
Manufacturers of Dust Control and Blast 
Cleaning Equipment — Rotoblast® Steel 
Shot and Grit. 


Metal Turnings Crusher 


A new rolling ring-metal turnings crusher 
for capacities up to 1!/2 tons per hour is now 
being marketed by American Pulverizer 
Co., St. Louis 10, Mo. 

Designated as Model 1800, the new prod- 
uct has been specifically designed for 
plants producing up to 200 tons or more per 
month of any type of metal turnings—alloy 
steel, carbon steel, aluminum, brass or 
bronze. A bulletin is available from the 


company. —K-30 


How much 
are you 
paying 

for 
uncontrolled 


Dust-Tight Magnets 


Availability of dust-tight magnet covers 
for its complete line of electromagnetic 
vibrating feeders is announced by Syntron 
Co. 

The covers consist of long-life rubber 
gaskets and metal plates which are easily 
bolted in place over the openings of the mag- 
net housing. The firm says that because the 
electromagnet drive contains no wearing 
mechanical parts to require lubricating or 
other servicing, the dust-tight covers seldom 


need to be removed. —K-31 
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Welcome 
the “university” 


a 5-day “curriculum” 
valuable to you and your job 


At the 27th Exposition of Chemical Industries you can see 
and learn more about newest developments in your industry 
than is available through any other channel. 


Under one roof you'll find over 500 exhibits—ways to cut 
costs, increase production, step up plant efficiency and 
improve your own products. There will be displays of 
plant and process equipment, instruments and controls, 
material handling and packaging equipment, new and im- 
proved materials, plus special sections for chemicals and 
laboratory equipment and supplies. Compare, judge new 
developments in your fields of interest. 


Whether your responsibility is management, design, produc- 
tion or research you will be fortified with new ideas and 
better prepared to cope with tomorrow’s problems. A visit 
to the Exposition will be one of the most profitable invest- 
ments you have ever made. 


Set these dates aside now—and bring your key associates. 


SHION OF CHEMICAL INDUSTRIES 
COLISEUM NOV. 30—DEC. 4. 


Management: International Exposition Co., 480 Lexington Ave., New York 17, N. Y. 
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Accoloy No. 125 steady-lift magnet chain 
assemblies, designed to accommodate elec- 
trically-energized magnets of all sizes and 
lifting capacities, have been introduced by 
American Chain Div., American Chain & 
Cable Co., York, Pa. The firm says that 
because of the rigid section of the master 
link, the crane operator can pick up or deposit 
the assembly at any location in the plant or 
yard without having any crane follower or 
other employe handle it. Tripod construc- 
tion is designed to prevent chain damage due 
to twisting. All legs are replaceable in the 
field, being connected to the master alloy 
casting with square-end pins. These pins 
prevent rotation, thereby eliminating wear of 
casting at attachment points, the company 
reports. 

Peening of end links is reduced by use of 
drop-forged alloy steel stud links at the 
extremities of each chain leg. Conventional 
end links are said to allow excessive amounts 
of slack which damages these links when the 
crane operator lifts the magnetized load. 
The units are available in 1 and 1!/,-in. 


chain assembly sizes. —K-32 


Inertial Damped Servo 


Kearfott Company, Inc., has announced 
the availability of a size 15 high temperature 
inertial damped servomotor. 

The firm says the unit, designated T1311- 
22, operates effectively at temperatures 
ranging from —54 to +200C. 

The unit consists of a standard servo 
motor to which a drag cup integral with a 
rear shaft extension has been added. The 
need for viscous dampers is eliminated with- 
out reducing no load speed and without 
increase in steady-state errors in position 
servo applications, the company reports. 
There are no controls to adjust, phasing prob- 
blems are obviated, and null or pick-up 
problems are removed, the firm states. 


—K-33 
Magnetic Starter 


Furnas Electric announces a magnetic 
motor starter, rated through 15 hp 440-550 
volts, incorporating new control features. 

The firm says all components are front 
removable, dual voltage coils are recon- 
nectable on the job, and trip-free thermal 
overload relays with trip indicator are 
featured on the new unit. 

Field modification kits are available to 
add push button or selector switches, pilot 
light, auxiliary contacts or third overload 
relays to a basic starter. The encapsulated 
duel voltage magnet coils are moisture and 
fungus resistant and are rated 110-220 or 
220-440 volts, 50-60 cycles. A molded 
terminal board in each coil is designed to 
eliminate leads and simplify coil voltage 
selection. The coil accepts plug-in push 
button or selector switch. —K-3 
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Speed Reducers 


Cleveland Worm & Gear Co. announces 
a new line of high horsepower speed reducers 
said to be capable of transmitting as much as 
80 per cent more horsepower above that 
carried by conventional worm gear units. 
The firm has already placed in production 
smaller-sized speed reducers ranging from 
1 to 40 hp. 

Housing is one-piece design of cast iron, 
ribbed for maximum strength and heat 
dissipation. Cooling fan of unique design 
is mounted on input end of worm shaft and 
is designed to be equally efficient in either 
direction of rotation. 

Worms are cut integral with shaft and 
accurately ground to a high surface finish on 
both thread flanks. Shaft extension diam- 
eter is especially large to permit increased 
overhung load capacity. Heat treating is by 
means of an acetylene-oxygen flame at 
3300 F. 

Gears have centrifugally cast bronze rims 
with a high tin-nickel content, made integral 
with a cast iron center. Centrifugal cast 
bronze results in a greater density and a 


higher hardness. —K-35 


Gas Drying System 

American Instrument Co., 8030 Georgia 
Ave., Silver Spring, Md. announces a new 
high-pressure gas-drying system said to con- 
tain new and unique features for missile 
ground-support installations where super-dry 
gas is a prerequisite. 

The new system contains a drier, hygrom- 
eter moisture indicator and Corbin dia- 
phragm-type compressor. Equipment is 
available mounted on a common base, or as 
separate components. 


The drier is a completely automatic dual- 
assembly, one side of which furnishes super- 
dry gas to the system, while the other side 
undergoes reactivation. The drying cham- 
bers use ‘Molecular Sieve,’ described as 
the most efficient drying agent known, 
capable of drying and delivering gas for 
months without replacement, to dew-points 
as low as minus 100 F and lower. The 
apparatus incorporates both a drying tower, 


and dust filter. —K-36 
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Frick reactor shells are built by ASME Codensert, Receivers, Oil Separators, Gas 
qualified welders. and Liquid Coolers, Aecumulators, and Pre- 
coolers are furnished in all sizes. 


for SHELL VESSELS 
Look to RICKS Engineers 


With 106 years’ experience in building pressure vessels, 
from boilers to reactors, we're able and ready to fill all your 
needs. We have the shears, planers, power rolls, automatic 
welders and mechanics to do this type of work. 


Write for recommendations and estimates on your shell vessel 
work to... 


Compressed air for a wind tunnel 


Automatic welder used on a shell and tube vessel in the pre : . 
conditioned with Frick equipment. 


Frick shops at Waynesboro, Penna. 
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: Frick vertical shell condensers. Machining the head for a shell and tube vessel in the Frick shop. 
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Chances are you won’t have to look far to find a spot for one of 
these float-operated switches. 


They have been specially developed by McDonnell to serve two 
broad fields of application. They answer a lot of operating problems 
that you may have thought could be handled only by make-shift 
or much more expensive equipment. 

Dependable and time tested, they are just two of hundreds of 
products developed by McDonnell for liquid level or liquid flow 
control. When you choose from the complete McDonnell line it’s 

to know you draw on unmatched experience and know-how 
in this specialized field. 
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Box Wire Coils 


Flat coppered box stay wire has been 
made available on a new 50-lb coil, according 
to an announcement by Prentiss Wire Mills, 
Riverside-Alloy Div., H. K. Porter Co. 

The new coils have doubled the conven- 
tional coil size, and are said to be ideal for 
large automatic stitchers. It has been esti- 
mated that the 50-lb coil contains enough 


Mc 
£Donnel] Mo wire to deliver 106,000 stitches. Based 
Exp] i e 65 on an average of one inch per stitch and six 
Sion Pro f titch carton, th Prentiss coil 
Electrj re) stitches per carton, the new Prentiss coi 
Controller 


could staple 17,800 cartons without down- 
Underwriters Sheed ‘as time, the firm says. —K-37 
Class 


1, Grou 
Class 2, PC&D Coal Scale 
A floa F&aG 


t-ope A new size automatic coal scale, with 
rate 
under hazardo a 1000-lb unit capacity, has beer developed 
by Richardson Scale Co. 
The firm says a special feature of the scale 
is greater accessibility provided to all 
critical parts by a total of eight access doors— 


Engineer. 

10 which dis. 
Pplications of 
ring diagrams 


ent patterns of 


two more than on the standard models. 
These doors permit quick removal of the 
weigh hopper and easy access to any part of 
the scale for inspection or adjustment, the 
company says. They have special linings 


and mountings to prevent coal dust from 
falling to the floor when the door is opened. 
Constructed with heavy steel angles on 
the frame and plates of heavy-gage sheet 
steel, it has an hourly capacity of 60 tons. 


—K-38 


Insulated Gas Cocks 


Wedgeseal-insulated, iron body _ brass 
core gas cocks with male or female thread 


Underwriters’ Listed for 


il tanks. Write for MeDonnell E “ hows union ends are now offered by Eclipse Fuel 
ing Bulletin ERS-9 which s one 
terminal ing Bu No. 80 Engineering Co., Rockford, Ill. The new 
hree ical application © 2 
to provide typ" “| storage tanks, complete units are said to eliminate coupling and 
. wiring diagrams for nipple in virtually every installation. Cur- 
ing tanks, high: rently offered in the */,, 1, and 1'/, in. 
draining oF filling ton /s 
ass or low-level alarm, signal oF sizes, they are available in either standard or 
ti of — B cut-off. “retained key” (tamperproof) construction, 
ears # d ual control. with flat head or lock wing and in black or 
galvanized finish. 


, or to start 
-level rises OF 
reliable auto- 


The firm explains that Wedgeseal con- 
struction features an insulator made of 
Zytel 105, molded as a permanent part of 
the union tailpiece in both internal and exter- 
nal thread styles. There is no separate 
insulating collar to be left out of the assem- 
bly; the insulator itself is used in compression 
only, will not shear, pull out, or crack in 
service. All threads are in metal. Design 
of the insulator eliminates any possibility 
of metal-to-metal contact, of jumping or 
shorting, the company reports. 


Write for complete literature 
and engineering bulletins. 


The insulator is claimed to provide com- 
plete protection from stray or induced house 
currents; is not affected by natural, manu- 
factured or LP gases; and is weather-resist- 
ant. It is stable at temperatures up to 
400 F and suitable for continuous operation 


at 275 F. —K-39 


BOILER WATER FEEDERS » LOW WATER FUEL CUT-OFFS © P 
CONTROLLERS © RELIEF VALVES FLOW SWITCHES © RELATED LIQUID 
“LEVEL CONTROLS FOR TANKS, STILLS, AIR CONDITIONING SYSTEM 
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Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would enjoy receiving additional engineering information on any of 
the products 
advertised in this issue or 

detailed in the Keep Informed Section 


-+eeeCircle the page numbers of these odvertisements or items on one 
of the cards below.......fill in your name and mail to us. Your requests 
will be promptly forwarded. All information will be directed to you. 


(Note: Students write direct to manufacturer.) 


: MECHANICAL ENGINEERING—OCTOBER 1959—Products Advertised 

i 20 34 145 160 170% 20588 
2 21 35 147 161 170R 206 
4 22,23. 36 148 16% «177 184 217 
6,7 24 37 149 1638 219 
8 25 38,39 150 164 173 «186-202 220 
i 9 26, 27 151 165 174 FC 
10 28 139 153 166 175 189 2041 1BC 
; n 29 140 154 204TR OBC 
16 30, 31 142 157 1678 «= 

17 32 143 «168 179 194 2081 

18, 19 33 144 159 169 180 -205TR 

: PLEASE SEND me more complete engineering information on the products advertised 
: in the pages circled above. 


advertisement appears on a 
i page, the following code 3 2 
ved identifies the location of the 
: ad on page: T-top, B- 3 
| bottom, L-left, R-right, : 
IFC-inside front cover, 
IBC-inside back cover, : 
OBC-outside back cover. 
MECHANICAL ENGINEERING—OCTOBER 1959—Keep Informed Section 
Be : K-1 K-12 K-23 K-34 K-45 K-56 K-67 K-79 K-90 ‘ 
i, ' K-2 K-13 K-24 K-35 K-46 K-57 K-68 K-80 K-91 
: K-3 K-14 K-25 K-36 K-47 K-58 K-69 K-81 K-92 if | 
: , K-4 K-15 K-26 K-37 K-48 K-59 K-70 K-82 K-93 , ; 
Code number K-5 K-16 K-27 K-38 K-49 K-60 K-72 K-83 
; K-6 K-17 K-28 K-39 K-50 K-61 K-73 K-84 
| identifies loca- ; K-7 K-18 K-29 K-40 K-51 K-62 K-74 K-85 if 
3 tion of item in ' K-8 K-19 K-30 K-41 K-52 K-63 K-75 K-86 j 
; K-9 K-20 K-31 K-42 K-53 K-64 K-76 K-87 - 
Keep Informed ' K-10 K-21 K-32 K-43 K-54 K-65 K.77 K-88 5 
é Section—beginning : K-11 K-22 K-33 K-44 K-55 K-66 K-78 K-89 A 
oh page 141. : PLEASE SEND me more complete engineering information on the items featured 4 
ig above. 
5 


Need more engineering information 
on products featured in this issue? 


USE THE POSTAGE-FREE CARDS... 


If you would enjoy receiving additional engineering information on any of 
the products 

advertised in this issue or 

detailed in the Keep Informed Section 


«++eeeeeCirele the page numbers of these advertisements or items 
vésbene fill in your name and mail to us. Your requests will be promptly 
forwarded. All information will be directed to you. 


(Note: Students write direct to manufacturer.) 


FIRST CLASS 
PERMIT No. 1144 f 
mete t MAIL THIS CARD 
BUSINESS REPLY CARD after circling the page 
"NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED. STATES ae numbers and filling in your 
complete address. 
acm NO POSTAGE REQUIRED 
MECHANICAL ENGINEERING 
29 West 39th Street eae 
New York 18, N.Y. — | 
FIRST CLASS 
PERMIT No. 1144 
THIS CARD 
BUSINESS REPLY CARD efter circling the lem 
NO POSTAGE STAMP NECESSARY If MAILED IN THE UNITED STATES numbers and filling in your 
complete address. 
NO POSTAGE REQUIRED 


MECHANICAL ENGINEERING 
29 West 39th Street 
New York 18, N.Y. 


= - 
4 
: 
4 
UP 
ita 
: 
ys 
: 
| 
: 
3 


BUSINESS 
NOTES 


INFORMED 


NEw 
EQUIPMENT 


Hydraulic Shears 


A new line of metal-cutting shears that 
make use of hydraulic power has been de- 
veloped by the Steelweld Machinery Div., 
Cleveland Crane & Engineering Co. 

The firm says the new shears are different 
from other hydraulic shears in two basic 
respects: the blade is powered by a single 
hydraulic cylinder; and the blade is pivoted 
and turns in a curved path. 

The single cylinder applies constant force 
throughout the cutting action by means of a 
cross shaft that links the piston rod to the 
two ends of the blade. 

According to the company, use of one 
cylinder greatly simplifies the hydraulic 
circuit. This cylinder need only be of a size 
comparable with either of the two used on a 
two-cylinder machine. No special circuits 
are needed to keep the blade level, since the 
blade is kept level by the mechanical link- 
age. —K-40 


Straight Side Press 
The firm’s line of straight side, single action 
hydraulic presses has been expanded to 
cover a 25 through 1000-ton range, accord- 
ing to K. R. Wilson, Inc., the machines 
are designed for trimming, bending, forming, 
blanking, briquetting, broaching, coining, 
embossing, forging and straightening. 

The presses feature rigid, welded steel 
construction. Frame members are keyed 
and fitted together to insure maximum 
resistance to deflection. The company 
says angle gibs are located at each corner of 
the platen to insure platen-to-bed paral- 
lelism for accuracy and long die life. 

The firm’s hydraulic systems can be 
mounted at the top of the press or furnished 
for floor installation. Safety is provided by a 
counterbalance valve which prevents the 
platen from dropping through loss of pressure 
in the system, or because of excessive die 
weight. 

Forty-eight models are available with 
either up-acting or down-acting platens, 
constant speed or variable speed pumping 
systems, and manual lever or electric push 
button controls for single or continuous 


cycling. —K-41 
Butterfly Valves 
B-I-F Industries, Inc., announces ex- 


pansion of its line to include a full size range 
of 125-lb butterfly valves. 

The expanded line is said by the company 
to be ideal as replacement valves, for pres- 
sure reducing and throttling functions, for 
street shutoff, pump discharge, altitude stor- 
age control, distribution systems. 

The valves are designed for line sizes rang- 
ing from 4to48in. They are lightweight and 
can be supported by the line. All meet and 
surpass American Water Works Association 
specifications for butterfly valves. —K=-42 
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O-P economy! 


Ohio pumping station saves *300 a month 
using F-M Opposed-Piston standby diesel 
for both power generation and pumping 


Compact, lightweight Model 38F5% O-P is rated 450 hp. at 1200 rpm., direct 
drives a 175-kw. F-M alternator and, through right-angle gears, an F-M Pomona 
Vertical Turbine Pump with 5.5 mgd. capacity at discharge pressure of 105 psi. 


Electric power off the flywheel 
end, high-service pumping off the 
front—that’s the standby job cut 
out for this Model 38F5% 
Fairbanks-Morse O-P Diesel in 
the Elyria, Ohio water works 
serving 60,000 people. 

Called into service for 3 to 6 
hours a day in the Spring of 1958, 
the O-P pumped water for $1.50 
less per million gallons than pur- 
chased power—a $300 per month 
reduction, including savings on 
demand charges. Each Saturday 
the engine makes a test run as 


the sole high-service on the line. 

Versatile as well as economical, 
the Model 38F514 O-P is also 
ideal for direct-driving other 
equipment off the rear, with front 
end of shaft driving an auxiliary 
generator, crusher, pump, etc. 
The O-P can be furnished for 
either diesel, dual-fuel, or spark- 
ignited operation, and is available 
as a complete packaged unit with 
all accessories attached to the 
frame. Write Fairbanks, Morse 
& Co., 600 S. Michigan Ave., 
Chicago 5, Ill. 


@ 


@ name worth remembering when you want the BEST 


DIESEL, DUAL FUEL AND GAS ENGINES @ LOCOMOTIVES @ ELECTRIC MOTORS @ GENERATORS 
PUMPS @ SCALES e COMPRESSORS @ MAGNETOS @ HOME WATER SYSTEMS 
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resists the "Grinding 


Wheel" abrasion of 
ash laden water 


CATALOGS 


Disposal of ash from boilers by 
pumping is as practical as electric 
light. BUT a slurry of ash and 
water is highly abrasive—tough 
on pumps. 


This Nagle 1%” Type “CWO-C” ! 
Pump has given excellent, care- = 4 | 
free service for over 2 years— 
handling ash to waste at the Pas- . a 
saic, N.J. plant of a well-known 

mechanical rubber goods producer. 


Tough jobs call for 

There are no submerged bearings, no 
rubbing contact between revolving and 
stationary parts below the radial bear- 
ings, no stuffing box to give trouble, 
nothing to bind or clog. Many plants 
operating boilers use Nagle Pumps for 
ash disposal. Send for Nagle Pump Se- 
lector. Representatives in principal cit- 
ies. Nagle Pumps, Inc., 1299 Center Ave., 
Chicago Heights, Ill. 


Gas-Expanding Turbine 


Dean Hill Pump Co., Indianapolis, 
Ind., has announced production of a gas- 
expanding turbine, Type GET, which is 
said to be unique in small turbine design 
in that it is fully reversible. 

The turbine can also be supplied with one 
row of blades for nonreversible operation. 
Applicable to gas pipeline valve operations, 
the unit is designed for 1 to 45 hp, with 
1000 psig maximum inlet pressure. A 
mechanical speed governor, manual speed 
changes, and an overspeed trip valve are 
standard. 

A forged, one-piece, two-row blade per- 
mits reverse rotation when gas or steam is 
directed against one or the other row of 
blades. Two hand-formed nozzles assure 
proper gas or steam expansion, and are 
located to activate either row of blades. 
A safety overspeed trip valve is actuated at 
a predetermined speed of 12,000 rpm. 

—K-43 


FOR ABUSIVE 
APPLICATIONS 
EXCLUSIVELY 


Mechanical Engineers 


Use Your LIBRARY 
and the INDEX 


Through the Combined Activities of the Miniature Siren 
ENGINEERING SOCIETIES LIBRARY Electro Products Div., Western Gear 


and the ENGINEERING INDEX engi- 
neers have a unique documentation center 
and coordinated services unmatched else- 
where in the world. Learn how the Founder 
Societies accomplish the assembling, filing 
and locating of Engineering Information. 


Send for free copy of Catalog ME, describing 
249 “Field of Interest”’ divisions under which 
1500 technical periodicals—Transactions and 
other kinds of publications—are abstracted 
and indexed by a corps of qualified editors who 
serve the internationally recognized abstract- 
ing authority. 


THE ENGINEERING INDEX 
29 W. 39th Street, New York 18, N. Y. 
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Corp., announces the design and manufac- 
ture of a miniaturized siren suitable for 
missile application or other installations re- 
quiring miniaturized warning devices. 

Less than 2 in. in diam the unit produces 
a tone of 1100 cycles per sec at 80 decibles 
at 11,000 rpm. It is powered by a 115 v 
a-c 400 cycle motor. —K-44 


Pipe Repair Clamp 

Marman Div., Aeroquip Corp., has intro- 
duced an improved heavy duty Patchmas- 
ter pipe repair clamp, manufactured for 
pipe sizes from '/2 through 8 in. and in widths 
of 3, 6, 9 and 12 in. 

According to the company, a new lug 
design allows the pipe repair clamp to conform 
to the contour of the pipe under high torque 
without biting into the pipe. It has a Buna 
N pad to withstand high clamping pressures 
without extruding, and is adaptable to oil, 
gas, water and steam. —K-45 
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Centrifugal Blower 


A new compact, low-cost American Blower 
centrifugal air moving unit for electronic 
equipment cooling is now available from 
American-Standard Industrial Div. 

Designated air unit No. 89C21, the new 
blower is designed for commercial applica- 
tions. It is said to be especially well suited 
for cooling electronic tubes, ventilating small 
electronic equipment cabinets and cooling 
hot spots. The company recommends the 
unit for applications where nominal ambient 
temperature conditions can be anticipated. 

Blower parts are of die-formed steel. 
Standard finish is blue-gray baked enamel 
paint, although other special finishes can be 
furnished upon request. The unit can be 
supplied with flanged outlet and mounting 
stand if required. 

The */-hp shaded pole electric motor is 
of the unit bearing type and does not require 
oiling. It operates at 3000 rpm_ using 
115-v, single-phase, 60/50 cycle or 230-v, 
single phase, 60/50 cycle current. The 
complete blower assembly weighs 6 |b; 
overall dimensions are approximately 6 X 
6 X 

The unit operating at rated speed delivers 
106 cfm of air at zero static pressure and 20 
cfm of air at 1.0-in. w.g. static pressure. 


—K-46 


Hydraulic Valves 


Rivett, Inc. has introduced a new line of 
3000 psi pressure controlled hydraulic valves 
for such functions in a hydraulic circuit as 
relief, sequence, unloading, reducing and 
counterbalance. 

According to the company, the new valves, 
designated Series 8800, are unique in that they 
provide the ability to obtain from a single 
basic valve assembly any one of the above 
functions. Full pressure rating can be 
obtained in all units at the point of valve 
opening. 

The firm reports that pressure drop is 
minimized by providing liberal spool diam- 
eters, large openings, sizable internal 
passages to reduce turbulence. The reg- 
ulating lands of the spool are fluted to 
provide smoothness of opening and closing, 
and to minimize the hydraulic shock. 

Machined from closed grained Meehanite 
castings of special hydraulic quality, the 
valve bodies in destruction tests demonstrate 
bursting pressures of not less than 4 times 
maximum rating. The valves meet all 
JIC requirements, and are available in 
pipe and sub-plate mountings; with and 
without check, and direct operated or pilot 
operated. 

Three basic sizes are available and choice 
is determined by desired capacity; with flow 
rating at 15 ft per sec the small nominal 
rating is 9 gpm with '/, in. maximum pipe 
size: the medium nominal rating is 27 gpm 
with 1 in. maximum pipe size: and the large 
nominal rating is 55 gpm with 1'/; in. 
maximum pipe size. —K-47 
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Genuine ROCKFORD 
Features Are 
Patented 


Features of the ROCKFORD RT CLUTCH are 
covered by patents and patents pending. To 
give your product the full advantages of these 
ROCKFORD developments, it is necessary to 
specify ROCKFORD CLUTCHES. 


Don't be fooled by any “copy” or “‘imitation."’ 
The Genuine ROCKFORD CLUTCH is what YOU 
want. The ROCKFORD CLUTCH has the needed 
skill and long years of experience behind it. 


Let our engineers help you determine the type 
and size clutch best suited to help improve the 
power transmission control in your next model. 


SEND FOR THIS HANDY BULLETIN 


Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, Ill., U.S.A. 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, II. 


Oil or Dry 


Multiple Dise 


Heavy Duty 
Over Center 


ROCKFORD 


WARNER | 
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LINE 
Fin & Fan Soom 4 


Model 


80% More Capacity—Far Less Space 
HI... in capacity — will handle up to double the load. 


HI... in versatility—More load with no increase in size or weight. 


HI... in performance — Fin and fan cooled for greater capacity 
with less heat rise. 


H1...in value—all new design for long life and minimum 
maintenance. 


HI-Line reducers are available in six new series ranging from 
1.33” to 5.25” centerdistance. Standard models in each series 
include vertical with high or low base,and horizontal models 
with worm upper or lower, 


Get Your 

Free Catalog — 
186 pages packed 
with useful 
information 

on gears and 
speed reducers 
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Actuator Motor 


Electro Products Div. Western Gear Corp. 
announces the design and manufacture of a 
26 volt d-c 15/; hp compound wound re- 
versible motor designed for actuator service. 

The motor, having a speed of 10,500 rpm, 
is equipped with a brake having static torque 
of 500 oz-in. The motor is designed to 
meet requirements of MIL-M-H609A. It 
measures 7-in. in length by 4-in. in diameter, 


and is identified as Model 49ECl. —K=-48 


Pneumatic Motor 


A compact pneumatic motor that has a 
cylinder volume of only 26 cu in. yet pro- 
vides 150 ft-lb of torque and a 7-in. stroke 
is announced by Powers Regulator Co. 

Called the Type LC, the piston-type 
motor is 75 per cent smaller than the double 
diaphragm motor it replaces. It can be 
mounted in any position to control vortex 
dampers, inlet vanes of refrigeration compres- 
sors, and large dampers. 

A power package containing a positioning 
relay and a reverse relay powers the motor. 
The relays amplify the air signal from the 
controlling instrument to provide the air 
volume necessary to move the piston and 
position the motor quickly. 

The motor has a torque rating of 150 
ft-lb based on a 20 psi air supply, a crank 
radius of 5 in. and 90 deg travel. It can 
gradually control 200 sq ft of damper 
area up to 1200 fpm velocity. 

A '/, psi response is provided at the 
standard range of 10 psi. By adjusting the 
positioning relay, the range spring can be 
set to as little as 3 psi and as much as 22 
psi for the full travel of the shaft. Air 
connections are '/s-in. NPT. Effective area 


is 18 sq in. —K-49 


Solenoid Valves 


A new series of high-flow, three-way, 
solenoid valves for general industrial use are 
announced by Skinner Electric Valve Div., 
New Britain, Conn. 

The valves, which have been designated 
L3 series valves, are designed to control such 
media as oil, air, water, vegetable and petro- 
leum oils, inert gases, kerosene, and gasoline. 
They mount in any position directly to the 
line, and operate on a pressure differential 
of 5 to 150 psi. 

The firm is introducing these valves in 
1/2 and in. full effective orifice sizes 
and is making them available normally 
open, normally closed and with directional 
control in standard and _ explosion-proof 
construction. 

It also is offering them in a wide range of 
voltages and frequencies with many electrical 


options. —K-50 
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Relay Devices 


Twenty-five amp mechanically held a-c 
relays are now available up to 24 poles 
from Automatic Switch Co. 


The firm says the increased number of 
poles permits wider utilization of the relays 
as primary relay devices controlling contac- 
tors, solenoid valves and similar equipment, 
or as branch circuit devices directly control- 
ling electric ovens and furnaces, lights and 
other loads within their capacity. —K=-51 


Winding Compensator 


B. S. Roy & Son Co. have announced the 
development of a strip winding compensator 
which accurately controls the winding of 
wire strip on a mandrel. 

The firm says this new compact unit makes 
a far more consistent package and eliminates 
expensive air pressure guides or other types 
of winding guide controls. The manufacturer 
reports excellent results with strip materials 
of brass, phosphorous, bronze, nickel, silver 
and stainless steel. Tests are currently being 
conducted on aluminum and magnesium. 
Strip ranging in widths from 3 to 25 in. and 
.010 to .070 in. thickness have been processed 
without damage to strip’s edges or surfaces. 
On many occasions strip of .002 in. thickness 
has been processed with excellent results. 
The manufacturer also notes that the 
~ strip can be processed through the compensa- 
tor at normal operating speeds. An oscil- 
lating guide prevents damage to strip edges 
during the winding operation. Power is fur- 
nished by a one horsepower motor mounted 
near the mandrel. Each compensator is 
furnished with rubber rolls, hardened guide 
bars (adjustable from 3 to 26 in.) hardened 
and ground drive shaft rotating in bronze 


bushings and a drive sheave. —K-52 


Chemical Metering Pump 


CC Pump Div., Clark-Cooper Co. an- 
nounces an addition to its line of controlled 
capacity chemical metering pumps. 

The new unit is a diaphragm pump de- 
signed for positive displacement metering of 
a wide range of corrosive and non-corrosive 
liquids. The firm says the pump will 
satisfy requirements of high accuracy, low 
flow metering with four flow ranges available 
up to the maximum of 2.5 gph. A hydrau- 
lically balanced Teflon diaphragm is 
designed to eliminate flexing fatigue and 
distortion of flow rate. The new pump 
operates against back pressures as high as 
500 psi and wetted parts can be constructed 
of such materials as plastic, stainless steel, 
nickel. 

Construction includes built-in overpressure 
relief valve. Operating mechanism is 
totally enclosed and completely submerged 
in oil. It is available in multi-head con- 
struction and for automatic proportioning 
from pneumatic or electric impulse signal. 


—K-53 
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HOW GET 
EFFICIENT 


“SERVICE FROM. 


ACME Chain Drives deliver over 98% of the power fur- 
nished by the driving sprocket. There is practically no loss 
of ratio of energy between driving and driven members. 
They reduce costly production and maintenance time and 
are easily installed. 

ACME Chains are ruggedly built of hardened steel, 
heat treated according to specific requirements of each part, 
to assure long service with a minimum of maintenance . . . 
vital to maximum production. Be sure to get more for your 
chain dollar by specifying ACME Chains. They are avail- 
able in all sizes from 4” pitch to 244” pitch. 


Call your nearest ACME CHAIN Distributor. He has 
the full cooperation of our Engineering Department. 


Write Dept. 11-A 

for new 100-page 
illustrated technical 
catalog including new 
engineering section 
showing 36 methods of 
chain adjustments. MASSACHUSETTS 


OR CHAINS «+ STAINLESS STEEL CHAINS + CABLE CHAINS + 
COUPLINGS + STANDARD AND SPECIAL ATTACHMENTS 


nNvEvO LINE OF ROLLER CHAINS AND SPROCKETS . DOUBLE PITCH 
N 
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One order, one source 
... every fastener need 


Engineered fasteners 
for every design! 


A careful, thorough analysis of 
your specific fastening problem 
by our experienced engineering 
department can produce the bolt 
or screw correctly designed to 
do your fastening job . . . most 
economically. 

Often, we find a special prob- 
lem can be eliminated by using 
one of our many standards— 
resulting in time and money sav- 
ings to you. And we have Amer- 
ica’s most complete line of indus- 
trial fasteners from which to 
choose. Fast delivery of com- 
plete orders, whether special or 
standard, is yours through our 
modern plants, latest type equip- 
ment and convenient warehouses. 

Call us... it will pay off. 


VMA 6546 


SCREW AND BOLT CORPORATION 
QF AMERICA 


Formerly 
Pittsburgh Screw and Bolt 
‘orporation 


America’s Most Complete Line of Industrial Fasteners 
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INFORMED 


Two-Volume Pump 


A two-volume pump, requiring only a 
single pressure setting for both unloading and 
maximum pressure, has been announced by 


Vickers Inc., Div. of Sperry Rand Corp. 


The company says the new pump prevents 
excessive heat generation and wasted horse- 
power by automatically maintaining system 
pressure with a small volume pump while a 
fixed differential between the relief valve 
setting and the unloading valve allows return 
of large volume pump capacity to the reser- 


voir at negligible pressure. 


Unloading response of the new single- 
adjustment (Type 33) combination pump is 
three times faster than the previous two- 
adjustment models. Pressure recovery is 
claimed to be exceptional and should im- 
prove the hydraulic circuit of many machine 
designs, particularly those requiring long 


runs of tubing or flexible fluid conduit. 


Pumps incorporating this new feature are 
recommended by the firm for 1000 psi at 1200 
rpm in the small volume operation and up to 
750 psi at 1200 rpm in the larger volume 
operation. Two pump groups are provided. 
One with eighteen combinations of the small 
pump cartridges with capacities, at operating 
pressure, of 4.0 to 21.4 gpm for large volume 


operation. 


BUSINESS 


NOTES 


Opens Factory Branch 


—K-54 


Davis Engineering, manufacturer of Para- 
coil heat transfer equipment, has opened a 
direct factory branch office at 7256 West 


Touhy Ave., Chicago 48, III. 


Moves Headquarters 


Farrel-Birmingham Co., Inc., has moved 
the headquarters of industrial gear sales 
from the company’s main office in Ansonia, 
Conn. to its gear manufacturing plant, 


344 Vulcan St., Buffalo, N.Y. 


Chiksan Buys Hamer 


Purchase of the business and properties of 
Hamer Valves, Inc., Long Beach, Calif., by 
Chiksan Co., Brea, Calif., has been an- 


nounced jointly by the Companies. 


Hamer’s major products are plug valves, 
gate valves, and line blind valves marketed 
principally in the petroleum and chemical 


process industries. 


Chiksan, a subsidiary 


of Food Machinery and Chemical Corp., is 
a manufacturer of swivel joints, tank car 
and tank truck loading equipment, and barge 


and tanker loading systems. 


IF YOU 


WERE LIMITED TO 
ONE ENGINEERING BOOK 


the 6th Edition of Marks’ 
MECHANICAL ENGINEERS’ 
HANDBOOK would give you 
the greatest value and 
satisfaction as that book 


Complicated problems 
disappear as easily as 
routine questions of de- 
sign and practice when 
you consult this outstand- 
ing engineering guide. 
Check your methods 
against today’s best ac- 
cepted practice re- 
flected in the 18 com- 
pletely revised and mod- 
ernized sections of this 
handbook. It covers every 
branch of mechanical en- 
gineering, from aeronau- 
tics to mechanical refrig- 
eration, from power gen- 
eration to welding, from 
metal-cutting machines 
to hoisting and convey- 
ing — providing answers Now 

to thousands of questions available 


of every type. 
IMPROVED 
6TH EDITION 


Marks’ 


MECHANICAL 
ENGINEERS’ 
HANDBOOK 


Revised by a Staff of Specialists 


Editor, THEODORE BAUMEISTER 


Consulting Engineer; Stevens Professor of 
Mechanical Engineering, Columbia University 


This improved Sixth Edition reflects all the 
latest advances in the field, covering such topics 
as: high-speed aerodynamics, nuclear power, in- 
strumentation and control, automatic computers, 
ete. 


18 SECTIONS COVER 


« Mathematical Tables and Weights and Measures « 
Mathematics « Mechanics of Solids and Liquids « Heat 
¢ Strength of Materials « Materials of Engineering « Fuels 

Furnaces « Machine Elements « Power Generation 
e Hoisting and Conveying « Transportation « Building 
Construction and Equipment « Machine-shop Practice 
¢ Pumps and Compressors « Electrical Engineering « In- 
struments and Controls « Industrial Engineering « Refrig- 
eration e Surveying e Miscellany 


Sixth Edition. 2270 pages, 6x9, over 2000 illustrations, 
$23.50 (20% discount to ASME Members) 


— 


AMER. SOC. MECH. ENGRS. 
29 W. 39th St., N.Y. 18 

Send me a copy of Marks’ MECHANICAL 
ENGINEERS’ HANDBOOK. Price $23.50 
($18.80 to ASME members). Payment to be 


made upon receipt of bill. 


Name. 
Address 
City, Zone State 
Check here if an ASME member (1) 
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The future begins with 


Rocket Engine 
Design 


The man who grows fast in this 
field is this kind of man: 


e strong mechanical ability 
creative imagination 
© sparks new ideas 


© works hard, takes 
responsibility 


e gets the job done despite 
obstacles 


e extremely interested in 
rocket engines 


If you’re this kind, these immedi- 
ate Openings may be the opportu- 
nity you’ve been looking for: 


SENIOR DESIGN ENGINEERS to 
design high pressure storage ves- 
sels and related pressurizing sys- 
tems. Experience in the design of 
high pressure tanks and similar 
systems, such as high pressure 
plumbing and duct systems. A de- 
gree in mechanical engineering and 
experience in rocket engine design 
or aircraft powerplant and air- 
frame design are desirable. 


Please write to E. K. Jamieson, 
Engineering Personnel Dept., 6633 
Canoga Ave., Canoga Park, Calif. 


ROCKETDYNE 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
FIRST WITH POWER FOR OUTER SPACE 
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evuSsiness 
At NOTES 


West Coast Office 


Van Huffel Tube Corp., manufacturer of 
metal tubing and rolled steel sections, has 
established a west coast sales office to be 
known as Van Huffel Western Corp. The 
new office is located at 4757 E. Slausou Ave., 
Maywood, Calif. 


EQUIPMENT 


CATALOGS 


Adjustable-Speed Drives 


A 12-page booklet published by Reliance 
Electric and Engineering Co. gives detailed 
performance and application data on_ its 
line of all-electric, adjustable-speed V*S 
Jr. drives. 

Covering typical applications employing 
the drives from '/s through 4 hp, the booklet 
is illustrated with photos and cartoon draw- 
ings. Condensed specifications, dimensions, 
and a gearmotor selection table are included. 

—K-55 
Oil Diffusion Pumps 

Literature on advance design non-frac- 
tionating oil diffusion pumps has been re- 
leased by Kinney Mfg. Div. New York Air 
Brake Co. 

This improved series includes 1, 3, 4, 6 and 
10 in. models, all with high pumping speeds 
in the range of 10~* to 10-° mm Hg. All 
are water cooled, with the exception of two 


air cooled models in the 1-in. series. —K=-56 


Packaged Boilers 


Orr & Sembower, Inc. offers a four-page 
bulletin describing Power-Pak packaged 
automatic boilers in the 15 to 25 hp range. 

Designed for low-pressure steam or hot 
water heating, these units include integral 
oil, gas or combination firing equipment and 
a wide selection of control and safety fea- 
tures. Heating coils may be added for in- 
stantaneous or storage tank hot water service. 


—K-57 
Square Bar Data 


An eight-page folder issued by Titan 
Metal Mfg. Co. gives complete sizes, 
pounds per foot, and alloy specifications foi 
brass, bronze and nickel-silver rectangular 
and square bars. 

The firm says this is the first known table 
listing of pounds per foot for rectangles 
and squares available from a brass producer. 
Commercial alloys treated in the folder 
include free cutting brasses, architectural 
bronze, forging brass, Muntz metal, cartridge 
brass, Naval brasses, etc. —K-58 


‘Protect your PUMEFS 
and other 


Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT 

ONLY THOMAS FLEXIBLE COUPLINGS — 
OFFER ALL THESE ADVANTAGES: | 


> Freedom from Backlash | 
> Torsional Rigidity 
> Free End Float 


> Smooth Continuous Drive with 
Constant Rotational Velocity | 


> Visual Inspection While 
in Operation 


> Original Balance for Life 

> No Lubrication 

> Ne Wearing Parts 

|| > No Maintenance | 


Write for Engineering Catalog 


| 
' 


“THOMAS FLEXIBLE 
COUPLING CO. 


PENNSYLVANIA, | 
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Gearmotors 


A 32-page bulletin on gearmotors has been 
issued by the Jones Machinery Div., Hewitt- 
Robins, Inc., 666 Glenbrook Rd., Stamford, 
Conn. 

The bulletin contains technical informa- 
tion on horizontal and vertical mounted 


NEW EQUIPMENT 
BUSINESS NOTES 
LATEST CATALOGS 


gearmotors with capacity up to 125 hp and a 
variety of output speeds ranging from 780 
rpm to1.2rpm. Included in the booklet is a 
load characteristics table for applications in 
various industries and different types of 
equipment, and a selection table arranged 
according to AGMA classifications. —K=-59 


@ both horizontal and 


vertical designs 
@® from fractional to 
1200 HP 


@ for industrial and ma- 
rine applications 


Equipped with such features as constant speed governor, separate overspeed 
emergency stop and dynamically balanced rotor, speeds are obtainable to 
8500 RPM suitable for steam pressures to 1250 psig and temperatures to 


1050° FIT. 


For complete specifications, contact The Whiton Machine Company or the 
Whiton representative nearest to you. 
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THE WHITON MACHINE COMPANY 
NEW LONDON, CONNECTICUT 


COMPLETE 
TURBINE 


Whiton steam turbines have been 


faithfully serving industry for more 
than 50 years, During this time, a 
versatile line of quality turbines has 
been developed to efficiently drive 
pumps of all types, blowers, air 
compressors, generators, fans, stok- 
ers, and other process equipment. 


Corrosion Chart 


Damascus Tube Co. offers a wall chart 
providing comparative corrosion resistance 
of zirconium, titanium, tantalum, Hastelloy 
C, and stainless 316 tubing to 43 commonly 
encountered reagents. 

Materials are shown with ratings from ex- 
cellent (less than 3 mils per year) to not rec- 
ommended (over 50 mils per year), for 
various concentrations and temperatures. 


—K-60 
Electric Hoists 


A selection guide for heavy duty electric 
hoists ranging from !/, to 12-ton capacity is 
presented in a 34-page catalog available 
from American Engineering Co., Wheatsheaf 
Lane and Sepviva St., Philadelphia 37, Pa. 

Factors covered by the guide include 
capacity of hoist, speed and height of lift, 
dimensions of beam, type of hoist suspension, 
controls, current supply, and operating 
conditions. The catalog also contains di- 
mensional drawings and detailed specifica- 
tions for the firm’s line of Lo-Hed electric 
hoists available for use on jib cranes, gantry 
cranes, single and double girder bridge cranes, 
as well as special monorail track or standard 
I-beam. Stationary hoists, electric car 
pullers and cabs for trolley hoists are also 


described. —K-61 


General Utility Ejectors 


Ingersoll-Rand, 11 Broadway, New York 
4, has issued a four-page flier which describes 
its Series M general utility ejectors. 

The firm says the new line of ejectors can 
be used to handle either wet or dry mixtures 
as well as mixtures containing solid materials 
such as chaff or dust. Accidental entrain- 
ment of liquid will not damage the ejector. 
They are designed to operate with steam or 
motive gas at 75 to 200 psig, and are available 
in 11/2, 2, 3 and 4 in. suction sizes with a 
total of 16 different ejectors. —K-62 


Silicon Power Rectifier 


Publication of a data sheet on its new Style 
20 silicon power rectifiers, designed for 
operation at current levels from 1 to 15 
amp (single phase half wave average) is 
announced by Syntron Co. 

The illustrated sheet presents complete 
description, data and specifications for new 
rectifiers, showing surge ratings of 90 
amperes average for 6 cycles (.1 second) 
and 50 amperes average for 60 cycles (1.0 
seconds). Temperature range is from —65 


to +175C. —K-63 
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Electric Tachometers 


Electro-Mechano Co., has issued a new 
bulletin which describes its line of electric 
tachometers. Included is data on the firm’s 
new Model 31, a large round indicator. 


—K-64 


Precision Products Handling 


A six-page bulletin issued by National 
Vulcanized Fibre Co., 1059 Beech St., 
Wilmington 99, Del., includes six case studies, 
describing how Kennett receptacles improve 
material handling efficiency and reduce prod- 
uct damage in leading industries. 

Photographs illustrate the properties of 
the receptacles. Utility trays, nesting- 
stacking trays, bin-front trays, mill boxes, 
tote boxes, fibre trucks, drop-sided trucks, 
reusable shipping containers and barrels are 


illustrated. —K-65 


Nitriding Process 

An engineering bulletin, published by 
A. F. Holden Co., describes a recently de- 
veloped liquid pressure nitriding process, 


tested and passed by the firm’s research ' 


laboratories. 

Bulletin 204 reports the process as an 
economical method for producing an ex- 
tremely hard case on nitrided steel parts to 
make them resistant to spalling and softening 
at high temperatures. Also included are 
graphs showing relationships of case depths 
and hardness versus time in the salt bath 
furnace and data for controlling decarburi- 


zation in nitriding baths. —K-66 


for DISASTERS + ARMED FORCES 
BLOOD BANK + TRAINING PROGRAMS 
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Heat Exchanger Tubes 


Scovill Mfg. Co. has made available 
a condensed eight-page brochure outlining 
the principal features, technical information 
and composition and applicable specifications 
for all its heat exchanger tube alloys for use 
in the power, petrochemical, marine and 
related fields. —K-67 


Liquid Level Controller 


A new Versa-Tran unit designed to give 
low cost, high precision level control for any 
electrically conductive liquid with a resist- 
ance below 25,000 ohms is described in a 
four-page folder available from Industrial 
Div., Minneapolis-Honeywell Regulator Co., 
Philadelphia 44. —K-68 


For BIG 


,, featuring flat 
radial blade wheels 


Workhorse durability plus pre- 
cision machine efficiency equals 
BIG performance. All new G. L. 
Fans incorporate advanced 
aerodynamic techniques that 
combine improved efficiency 
with all the advantages of the — 
flat radial blade design. Three 
wheel types are offered to pro- | 


vide rugged performance for — 
virtually any type application. 


details in 
ulletins $85, 586. 
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BIG change is in ALL NEW 
G.LFANS 
they need the money ae NEW YORK BLOWER COMPANY | : 


MODEL No. 1800 


ROLLING RING = 


METAL TURNINGS 
CRUSHER 


@FOR CAPACITIES UP TO 1'2 TONS PER 
HOUR. Designed specifically for plants 
which produce 20 to 200 tons of metal 
turnings per month. Engineered with the 
same long-life features as our larger 
models. 


@PAYS FOR ITSELF QUICKLY IN NEW 
PROFITS! Turnings reduced to chips bring 
you $2 to $4 more per ton. Just 2 tons 
per day will bring a handsome profit 


1541 MACKLIND AVE. 


over a year’s time! Shovelling turnings, 
compared to long turnings release 30 to 
50 more gallons of cutting oil per ton in 
the chip wringer. Chips are easier to 
handle and require only one-fourth the 
storage space. 


Write for FREE Literature on New Model 
1800 or Other American Crushers with 
Capacities up to 30 Tons Per Hour! 


PULVERIZER COMPANY 


OF RING CRUSHERS AND PULVERIZERS 


ST. LOUIS 10, MO. 


FIGHT CANCER 


WITH A CHECKUP 
(See your doctor) 


AND A CHECK 
(Send it now) 


TO 


AMERICAN 
CANCER 
SOCIETY 
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Double Row Bearings 


Double row ball bearings, including open, 
shielded and snap ring types, are described in 
a bulletin, No. 111, released by Hoover Ball 
and Bearing Co., 5400 S State Rd., Ann 
Arbor, Mich. 

Dimension and load specifications for both 
light and medium series are provided to- 
gether with a discussion of other application 
considerations. Double row bearings are 
used in applications requiring heavy radial 
loads, moderate thrust, shaft rigidity, and 
limited housing area. —K-69 


Vibron Electrometer 


Milton Roy Co. has released an engineering 
data sheet, EIL 33/3, which describes the 
Vibron electrometer manufactured by Elec. 
tronic Instruments, Ltd., England. 

The firm says the instrument was designed 
to measure very small d-c voltages and cur- 
rents derived from high impedance sources. 
Its heart is a vibrating capacitor that replaces 
the conventional input tubes of electrometer 
circuits. It was developed for nuclear 
physics work and is capable of measuring 
currents in the order of 10~* to 107 amp. 
Zero drift does not exceed 100 wv in 12 hr. 
Input resistance is 10! ohms and can be 
raised to 10" ohms. 

The electrometer is used with pH elec- 
trodes and amplifiers to obtain direct read- 
ings of 0.002 pH units. It is also coupled 
with ionization chambers and _ industrial 
transducers using nuclear radiation. —K=-70 


NOTES 


KEEP 
INFORMED 


Performance Meter 


A data sheet describing the firm’s Pi- 
Meter, a direct-reading performance meter 
for diesel, gasoline, natural gas, and steam 
engines is available from Korfund Co., 
Inc. 

Bulletin K15A describes the construction 
and principle of operation of this indicator 
which reads time averaged pressure of 
engine cyclinders, thereby permitting rapid 
adjustment of engine for uniform cylinder 
performance. Pressure is read directly on 
the meter’s dial in psi while the engine is 
running—no charts, graphs, or computa- 


tions are needed. —K-72 


New 
EQUIPMENT 


Solenoid Valve 


Engineering data sheet FR 108 describing 
its recently developed no-leak two way 
pilot operated solenoid valve has been made 
available by Fluid Regulators Corp. 

The data sheet lists operating specifica- 
tions, engineering data, and dimensional 
information. It also features a_ typical 
flow curve illustrating the very low pres- 
sure drop for this valve. The valve described 
is designed for use with hydraulic fluid 
MIL-0-5606 and similar liquids. Tempera- 
ture range is —65 to +275 F for use in 3000 
psi systems. The valve operates on 0.185 
amp 25 volt d-c. —K-73 


Hinged Closures 


One-man hinged closures with built-in 
safety features for vacuum, low and high 
pressure service in petroleum, gas transmis- 
sion, chemicals and other industries are 
described in a brochure available from 
Tube Turns Div., Chemetron Corp. 

Photographs illustrate one-weld instal- 
lation, maintenance and operation of the new 
product. Charts give dimensional specifica- 
tions and cross-sectional drawings describe 
design features of various sizes and types. 
The closures are produced in sizes from 2 
through 42 in. for ASA 150, 300 and 600 |b 
service, with larger sizes and other pressure 
classes available on special order. Counter- 
balanced, spring-loaded types are offered 
for vertical applications in sizes 18 through 


36 in. for ASA 150 |b service. —K-74 


Heavy Duty Counters 


Heavy duty counters for indication, re- 
cording, and automatic regulation of ma- 
terial flow are described in a four-page 
bulletin issued by Richardson Scale Co. 

Models designed for use with machinery 
all along the line of material flow, in receiving, 
process and inventory control, and shipping, 
are discussed. Also described are integrated 
ticket-printing components and impulsing 
switches, including an arrangement for 
housing switches in explosion-proof en- 


closures. —K-75 
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ASSURED SELF-LUBRICATING 


BEARINGS 


— ing Ovens & High 
Temp Equipment Industrial Mochinery 


Air-Hydraulic Unit 

Electro-Mechano Co. has announced a 
bulletin giving specifications on its new air- 
hydraulic unit made in sizes 2- and 3-in. 
bores, in 2-, 4-, 6- and 8-in. lengths. 

The unit is designed for automation of 
milling machines, lathes, drill presses, pack- 
aging machinery, bottling machinery, as- 
sembly operations and circle sawing of wood. 


—K-76 
High-Velocity Heaters 
Moterols Handing Equipment Chemicot & nery 


Door heaters to temper inrushing cold & Convever Systems Procewsing Plonts 
air when large outside doors are opened are 
described in a two-page bulletin available 
from L. J. Wing Mfg. Co. 

Bulletin DH-59 describes high velocity 


door heaters for steam or hot water systems, 


LATEST 
CATALOGS 


Overperses 
Structures 


Construction 
Equipment 


Hydre-Electric 
end Accoery Equipment 


food, Ribber 
& Textile Machinery 


Lubrite self-lubricating bearings offer great versa- 
in of fields where dependability 
are of prime importance. 


for this 


Lubrite ead with clean, permanent, 
maintenance-free self- lubrication: are designed 
to withstand severe | ex- 
tremes, submersion, corrosion and other adverse 


to be mounted inside and above doors which 
must frequently be opened regardless of 
outside temperature. The heaters are de- 
signed to provide a curtain of heated air 
when doors open, to prevent chilling drafts 
and maintain even temperature within the 


building. —K-77 


Torque Wrenches 
P.A. Sturtevant Co., Addison, IIl., has 


available the second edition of a manual 
giving details on torque principles and the 
various types of equipment available for 
measuring torque. 

A torque specification chart is included, 
along with data on attachments, formulas 
and computations, adapters, extensions and 
assembly characteristics. The 28-page book- 
let is illustrated with line drawings. —K=-78 


Rubber Parts 


A six-page catalog describing various types 
of molded and extruded rubber parts for 
use on automobiles, aircraft, machinery, 
appliances, office equipment and railroad 
equipment is available from Garlock Packing 
Co. 

The bulletin, designated AD-167, cate- 
gorizes available rubbers in six groups and 
offers a detailed description of each type 
along with typical applications. In order 
to aid the user in choosing the right material 
for his specific application, the bulletin has a 
page of tabular material which shows the 
tensile strength, elongation, and - compres- 
sion for natural, SBR, nitrile, neoprene, 
Butyl and specialty fluoroelastomers Viton 
and Kel F. A second page of tabular 
material compares the physical properties 
and effect of environments on these types. 

—K-79 


conditions. 


Lubrite may be just the bearing you need in 


your designs to obtain better results. 


Consult our Engi 
application. No obligation. 


eering Department on your 


Available seen — New Menvel No. 56 
with h | inf ti about 
LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 


LUBRITE DIVISION 


MERRIMAN 


BROS., 


INC. 


189 AMORY STREET, BOSTON 30, MASSACHUSETTS 


Packaged Boilers 


A discussion of packaged firetube boilers 
—from construction features to final test and 
start-up service is highlighted in a 12-page 
brochure available from Cleaver-Brooks 
Co., Milwaukee, Wis. 

The new bulletin covers package boilers 
through 600 hp for heating and processing, 
steam or hot water. It covers today's high 
standards in modern boilers, discussions of 
current design trends, burner design, auto- 
matic operation, efficiency ratings, and fac- 


tory tests. —K-80 


Subminiature Indicator 


Waltham Precision Instrument Co., an- 
nounces literature on its WT-1 subminiature 
elapsed time indicator. 

The unit weighs under 3 oz and has a 
total readout of 10,000 hours, readable to the 
closest hour. Bulletin 5001 describes the 
physical and electrical characteristics of 
the unit and includes dimension drawings 
and an actual size template for panel lay- 


Give_ 
HEART FUND 


MECHANICAL ENGINEERING 


o HEART DISEASE 


NEW PRINTING 
Smoley's Tables 


SINCE 1901 
Knproved Paper 


‘Enlarged — Revised 
350 added pages 


Time Savers for Engineers, 
Designers and Builders 


Log. Trig. Tables............... 2.00 


areas and circumferences ex- 
tended 


192 bevel pages increased to 384 
Three Combined Tables. ........ 12.00 
Segmental Functions. ........... 6.00 
Four Combined Tables (1424 pages) 14.00 
4” thinner book with improved 
paper 
Send orders or inquiries to: 


C. K. Smoley & Sons, Inc. 
P. O. Box 14, Chautauqua, N. Y. 
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The difference in 


MICROTOMIC 
DRAFTING LEADS 


is that they’re all alike! 


The point is—a Microtomic 
2H isa 2H isa 2H... 
regardless of where 

or when it was purchased. 


The consistent uniformity of 
degree in MICROTOMIC Leads 
is one direct result of 
EBERHARD FABER’s pencil 
quality control which also 
results in unusual point strength 
... Sharper, blacker lines. 
They're sure-fired — at 10,000 
degrees F.— for smooth 
drafting! In 17 consistently 
graded degrees ...one dozen 
to flip top box with handy 
point sharpener. Use with 
MICROTOMIC Lead Holder. 
You'll agree it has a grip 
that’s great! 


Tm. Reg. U.S. Pat. Off. and Other Countries 


110th Anniversary, 1849—1959 


EBERHARD FABER 


WILKES-BARRE, PA. © NEW YORK ¢ TORONTO, CANADA 
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Equipment Control Connectors 


A 12-page bulletin with information on 
new equipment control connectors has been 
published by Joy Mfg. Co., Electrical 
Products Div. 


Constructed of neoprene, the new con- 
nectors are designed for applications up to 
600 volts. They are available in three basic 
styles: oval, round or dual round—2 to 12 
poles. The bulletin includes description of 
construction features, photographs of the 
products, dimensions, specifications and ex- 
amples of typical applications. —K-82 


Speed Reducers 


Two new booklets containing detailed en- 
gineering data on Hewitt-Robins shaft- 
mounted, in-line helical right-angle 
helical speed reducers are now available 
from the company. 

Each booklet contains 24 pages of rating 
tables, selection procedures and other tech- 
nical data useful to engineers specifying power 
transmission machinery. Booklet No. J-19 
covers shaft-mounted reducers and No. J-18 
deals with in-line and right-angle helical 


drives. —K-83 


Direct-Drive Blowers 


Dimensional and _ performance specifi- 
cations on two series of direct-drive blower 
units with either center lock or standard 
double Airotor wheels are given in two new 
four-page technical bulletins published by the 
Air Impeller Div., Torrington Mfg. Co. 

Performance curves give variations in 
static pressure, speed, power and current with 
air flow rate for the four blower models in 
each of two wheel diameter sizes. Different 


| sets of test curves are given for the units 


running on a number of the most commonly 


—K-84 


Steel Heat Treatment 


A 28-page technical booklet om modern 
principles of heat treatment of steel has 
been published by Uddeholm Company of 
America, Inc. 

The booklet describes the derivation and 
meaning of the TTT diagram and provides 
fundamental information concerning various 
heat treating procedures including step- 
annealing, martempering and austempering. 
It also includes TTT diagrams for all com- 
monly used grades of SAE tool steels and is 
illustrated with photomicrographs and charts. 

—K-85 


Industrial Gloves 


A 16-page catalog, illustrating its line of 
Wil-Gard industrial gloves and finger cots, 
has been published by Wilson Rubber Co., 
Div. of Becton, Dickinson and Co, 

The gloves are available in disposable 
polyethylene, natural rubber, lined and un- 
lined latex, lined and unlined black neo- 
prene, unlined white neoprene, buna-n, and 
compar plastic. Finger cots, in various 
thickness, are made from latex or neoprene 
Linemen’s natural rubber gloves as well as 


leather protectors also are available. —K-86 


Compressed Air Data 


Ingersoll-Rand Co. has published a 
booklet on compressed air fundamentals, 
designed to help in the selection of a small 
packaged air compressor for either auto- 
motive or industrial application. 

The booklet also basically describes 
compressed air, how it is compressed, 
single- and two-stage compressors, piston 
displacement, actual delivery, unloading of 
compressors, regulation and types of control 
used. Other material included is information 
on compressor oils, pipe sizes, wire sizes 
and terminology and definitions used in 
connection with the compression of air. 


—K-87 


Definitions of Occupational Specialties in 
Engineering 


This book contains comprehensive data related to all activities and specializations in 
engineering including specific knowledge and duties, responsibilities and related techniques 
necessary for successful performance in each field. 


The ten activity fields defined are research, design, development, testing, procurement, 
production, construction, operation, administration, and teaching. 


Major engineering fields of specialization defined include aeronautical, automotive, 


ceramic, chemical, civil, electric and electronics, guided g 
terials, mechaniccl, metallurgical, mining, navol, nuclear reactor, ord 


, marine, ma- 


e and ar 


petroleum and fuels and power plant engineering. Other engineering fields defined are: 
packaging, photogrammetry, agriculture, geology, and geophysics. 


Pub. 1952 Price: 


$2.50, 20% less to ASME members. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 West 39th St., 


New York 18, N. Y. 
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Parts eliminated in slide as- 
sembly. Two radially assembled 
Truarc Series 5139 Prong-Lock® Rings 
provide proper spring tension, eliminate 
looseness and wobble in this office cal- 
culator shift-slide. Original design called 
for a cut washer, spring washer, and 
cotter pin —all eliminated. 


Quarter-turn clamp improved. A bowed washer and two locknuts were 
eliminated in this quarter-turn jig-and-fixture clamp by a Truarc Series 5131 
bowed E-ring. The radially assembled ring holds the screw captive, provides 
required rotational drag between parts with sufficient tension to insure tight fit 
when the screw is first engaged. Typical savings: $1.35/unit—assembly up 70%. 


MECHANICAL ENGINEERING 


Pressure cover design simplified. Two axially assembled Truarc Series 
5002 beveled rings eliminate 27 bolts, reduce machining ard assembly time from 
78 to 144 hours and make possible drastic size and weight reductions. Rings 
retain two covers of a pressurized x-ray unit. Savings: about $500 per unit. 


New way to install electron- 
tube sockets. Easy-to-apply Truarc 
Series 5101 bowed external rings lock 
tube sockets to chassis plate in this 
assembly. Bowed construction takes up 
tolerances of molded grooves, thickness 
of base. Individual sockets are remov- 
able for field service. 


TRUARC RETAINING RINGS... THE ENGINEERED FASTENING METHOD FOR REDUCING MATERIAL, MACHINING AND ASSEMBLY COSTS 


Truarc rings for 
end-play take-up 
offer significant 
design advantages 


A number of Truarc retaining rings are available to 
take up end-play or loose fit caused by accumulated 
tolerances and wear. The rings often eliminate spring 
washers, collars and set screws, nuts, bolts, rivets, 
cotter pins and other conventional fastening devices 
with outstanding cost savings in machining and 
assembly time. 

Truarc retaining rings designed to deal with the 
end-play problem are of two general types: bowed 
rings for resilient end-play take-up and beveled rings 
for rigid end-play take-up. 

Bowed retaining rings are widely used for pre- 
loading bearings, preventing vibration or oscillation 
in linkages, providing tension on adjusting screws. 
Of particular interest is the radially installed Truarc 
Prong-Lock® ring which locks securely to the shaft 
by means of two prongs. It provides exceptional 
thrust load capacity, may be used as a shoulder 
against rotating parts, and often eliminates springs, 
bowed washers and other tensioning devices. 

In beveled rings for rigid end-play take-up, the 
groove-engaging edge is beveled at 15°. There is a 
corresponding bevel on the load-bearing groove wall. 
To take up end-play, the ring acts as a wedge be- 
tween the outer groove wall and the part being re- 
tained. 

These are just a few of the 50 functionally dif- 
ferent types of Truarc retaining rings. They come in 
up to 97 standard sizes, six metal specifications, 
13 different finishes. The entire Jine as well as ac- 
cessory assembly tools, grooving tools, and over 
70 typical applications are shown in the new catalog 
RR 10-58. Write for your copy today. And remember 
Waldes Truarc engineers are always ready to work 
with you on your specific projects. Waldes Kohinoor, 
Inc., 47-16 Austel Place, Long Island City 1, N.Y. 


WALDES 


TRUARC 


RETAINING RINGS 


Waides Kohinoor, inc., Long Isiand City 1, N. Vv. 
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R. Lavin & Sons, Inc. has published a four- 
page brochure on its new high strength cast 
aluminum alloy called Hi Tensile. 

The company says the alloy makes it pos- 
sible ta develop cast products with high 
strength and good ductility without expensive 
heat treating. Foundry qualities, mechani- 
cal properties, age hardening behavior, speci- 
fications and a list of its characteristics are 


included in the brochure. —K-88 


Iron Valves 


Walworth Co. has announced the publica- 
tion of a new circular on standard iron body 
gate valves. 

The new circular lists service ratings, 
sizes and dimensions, and material speci- 
fications for all the firm’s iron body gate 
valves. A section devoted to higher strength 
cast iron wedge gate valves, used on many 
lines carrying steam, water, oil, and gas, is 


included. —K-89 


Precision Boring 


American Hollow Boring Co. has published 
a bulletin showing its facilities for producing 
precision borings and honed parts. 

The 16-page brochure illustrates various 
equipment and operations in boring holes 
to specifications, precision testing, and out- 
lines data on hollow bored cylinders with in- 


tegral pads or weldments and external 
machining. —K-90 


Automatic Boilers 


A bulletin on the company’s line of Power- 
master Model 3 packaged automatic boilers 
has been released by Orr & Sembower, Inc. 

The 12-page bulletin describes and illus- 
trates boiler types, including gas, oil and 
combination gas-oil models, a new specially- 
designed hot water boiler, and the new steam 
atomizing principle for use with No. 6 
oil. Ratings and dimensions of all sizes 
in the line are included, as well as details of 
burners, and cutaway drawings of boilers 


and burners. —K-91 


Aircraft Components 


Ketay Dept., Norden Div., United Air. 
craft Corp., has issued an illustrated 170- 
page catalog of synchros, servo motors, 
servo amplifiers, resolvers, rate gyros and 
potentiometers. 

It contains specifications and outline 
drawings of 200 units. Included are details 
on synchros manufactured to MIL-S- 
20708A specifications. —K-92 


Mortar, Castable Refractories 


Two technical bulletins—one on chrome 
mortar, the other on chrome castable—have 
just been published by Refractories Div. 
H. K. Porter Co. Inc. 

Bulletin 72 presents basic technical data 
on “Kromform,” a dry, air setting chrome 
ore castable refractory. Bulletin 73 pre- 
sents technical data on chrome base, air 
setting refractory bonding mortar, ““Krom- 
tite.”” Facts on how to select and properly 
use each of these refractory specialty products 
is classified under several headings. —K=-93 


perhaps one 
of our 
DATA 
SHEETS 
can suggest 
a solution 


For almost every spraying application, 
there’s a Spraying Systems Data 
Sheet that gives useful information 
on suggested installations and types 
of nozzles to use. If you have a 
problem, write and let us know the 
application involved . . 
send the Data Sheet that applies. 


ut 


and we'll 


SPRINGS 


everyone's fancy 
turns to 


WIRE FORMS—SPRINGS 
and METAL STAMPINGS 


D-&-B Parts deliver top performance 
at lower cost! Years of KNOW-HOW 
and quality control guarantee Wire 
Forms, Springs and Stampings that 
are easily assembled . . . withstand 
stress ... and perform under the 
most trying conditions! 


Write, Wire or Phone ¢REE 
DICKENS 2-1020 Brochure 


SPRAYING SYSTEMS CO. 
3265 RANDOLPH STREET « BELLWOOD, ILLINOIS 


And...for complete spray nozzle information, 
write for Catalog 24. 
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DUDEK BOCK sprinc MFG. Co. 
4014 W. GRAND AVE., CHICAGO 51, ILL. = 


ADVANCE SPRING CORPORATION (a division of Dudek & Bock 
1749 W. Carroll . Chicago 12, Illinois 
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eer EXCHANGER TYPE PC 
bonnet to make a shell | 


side pressure test CAR 


Unique retainer ring permits fast, easy inspection 
and servicing of packing. All that is necessary to 
set up a shell side pressure test is to remove the 
end bonnet by backing off on its single set of hold- 
ing nuts. The retainer ring continues to hold the 
shell side packing in compression (see details be- 
low). No clamps or special devices needed. Piping 
connections are left undisturbed. 


Retention stud bolts pass through the shell flange 
and screw into threaded retainer ring lugs, holding 
the ring and packing in place with bonnet off. 


PACKING ath 


‘©, 


= 


BONNET 


J 


RETENTION 
STUD BOLT 


& 


LEAK 
SHELL FLANGE RETAINER DETECTION 
RING HOLE 


HOW IT WORKS 

Section at packing retainer ring weephole. Seep- 
age from either shell or tube sides drips out 
through copper-lined weephole. If tightening the 
gasket compression nuts fails to stop the leak, 
Leak detection holes at each 90° point in the retainer ring 
reveal any leakage past either the shell or tube side packing. tube-end rolling or the shell-side packing. If 
The absence of leakage indicates that the packing is holding— neither, then the tube-side packing is at fault. 
hence no dismantling is necessary for packing inspection. ‘ 


PARACOIL PC Exchanger tubes are straight for easy cleaning. 
The tube bundle is fully removable. 


THESE DESIGN FEATURES SAVE HOURS OF MAINTENANCE 


TIME EVERY INSPECTION. PARACOIL TYEE PC EXCHANGER 


s 


For details, write for Bulletin 140-A ie 


DAVIS ENGINEERING 


(A Division of American Metal Products Company) 
520 Main Avenue, Wallington, N. J. 


HEAT TRANSFER EQUIPMEN 
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Some Straight Talk 
On Steam Trap Capacity 


...or pulling away the curtain of confusion 
that surrounds steam trap capacity ratings. 


Unfortunately, for the steam trap 
buyer, the subject of steam trap capac- 
ity has become cloudy and confused 
by a landslide of claims, counter- 
claims and inconsistent “standards” 
for measurement, So let’s take a cold 
hard look at this subject so vital to 
the efficient operation of your plant. 


What Determines 
Steam Trap Capacity? 
There are three factors that deter- 
mine the capacity of a steam trap: 
1. The area of the orifice. 
2. The density of the condensate. 


3. The pressure differential across 

the trap. 

Let’s take a closer look at each of 
these: 

Area of orifice is usually specified by 
the trap manufacturer or can be cal- 
culated from the diameter. Nothing 
complicated here. 

Density of condensate depends on 
temperature. A cubic foot of cold 
water weighs 62.4 lbs. At 250° F. or 
15 psi, it weighs less than 59 lbs. 
This is important. Don’t overlook it. 
Pressure differential across the trap 
is most significant. And it is compli- 
cated by the many factors that affect 
it, such as: 

1. Pressure drop between unit 
drained and the trap when the trap 
valve is open. 

2. Distance the trap valve is 
moved from the valve seat. 

3. Back pressure on the trap with 
orifice closed; ie., return header 
pressure. 

4. Increase in back pressure pro- 
duced by condensate and flash steam 
flowing in the discharge line. This 
in turn is affected by the diameter 
and length of the discharge line, plus 
friction caused by valves and fittings. 


Orifice Capacity 
Vs. Steam Trap Capacity 


Figure 1 shows a 2” diameter sharp- 
edged orifice at the end of a pipe 
filled with cold water at 15 lbs. pres- 
sure. The capacity of this orifice, 
using a .61 coefficient of flow would 
be 8,800 lbs. per hr. Now, would this 
14” orifice if used in a 34” steam trap 
installed as shown in Figure 2 pro- 
vide the trap with a continuous dis- 
charge capacity of 8,800 lbs. of hot 
condensate per hour? The answer is 


15 psig 


Fig. 2—Determination of the 
hot condensate capacity of a > 
steam trap. 


Fig. 1—Determination of the cold water 
capacity of a sharp-edged orifice. . 


%” discharge pipe 


A 
Return Header 


“no”. And here are some of the rea- 
sons why: 

Density of condensate. As pointed 
out above, cold water weighs 62.4 
Ibs. per cu. ft. At 15 lbs. pressure 
and 250° F. water weighs less than 
59 lbs. per cu. ft. This difference in 
density alone reduces the lbs. per 
hour capacity of the orifice by over 
5%. 

Pressure differential across the trap. 
With the trap valve closed we have a 
static pressure differential of 15 psi. 
The trap valve must be able to open 
against this pressure. However, this 
is not the pressure differential that 
will determine the capacity of the 
trap valve. 

The 34” discharge line will be full 
of a mixture of flash steam and con- 
densate. To keep this mixture flow- 
ing from the trap outlet to the return 
line requires a pressure differential. 
In actual capacity tests run as shown 
in Figure 2 Gage B at the trap outlet 
registered 11 lbs. back pressure. 
Thus the true pressure differential 
across the trap was about 4 Ibs. Un- 
der these conditions the measured 
capacity of the trap was 4,340 Ibs/hr. 
or just about half of the capacity of 
the 1%” orifice for cold water. 


How Armstrong 
Determines Capacity Ratings 


Armstrong trap capacity ratings are 
based on hundreds of tests under 
actual operating conditions. In these 
tests, the condensate used was at the 
steam temperature corresponding to 
the test pressure. Thus, the capac- 
ities determined take into account 
the pressure drop that occurs when 
the trap orifice opens and the chok- 
ing effect and back pressure of the 
flash steam. Actual installation hook- 


ups were used so that pipe friction 
in both inlet and discharge lines as 
well was reflected in the results. 
Let’s go back to the example cited 
above and in Figure 2. The trap 
referred to is an Armstrong No. 213. 
While it did test out at 4,340 lbs. per 
hour for a static pressure differential 
of 15 psi, it is rated in the catalog at 
only 3900 lbs. per hour for this pres- 
sure—just to be on the safe side. 
For the trap buyer, this means that 
Armstrong Steam Trap capacities 
are based on handling condensate at 
steam temperature for the stated 
static steam pressure differential 
under actual working conditions. 
Capacity ratings which don’t take 
into account all of the variables will 
be misleading and may lead to the 
selection of undersized traps. So 
whenever you specify or buy traps 
be sure that the capacity ratings you 
work from are realistic. One way to 
be sure is to select Armstrong Traps 
with guaranteed capacity ratings. 


* 


Additional information on trap ca- 
pacity ratings, plus data on how to 
correctly size, install and maintain 
steam traps for any pressure, any 
temperature and any load, are pre- 
sented in the 48-page Armstrong 
Steam Trap Book. Ask your local 
Armstrong Representative for a copy 
or write: 


Armstrong Machine Works 
8945 Maple Street 
Three Rivers, Michigan 


ARMSTRONG 


STEAM TRAPS 


“See our Catalog in Sweet’s Plant Engineering File” 
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Suppwyine 
BRANCHES AND 
SUBCONTRACTORS 
WITH 
BLUEPRINTS 
-IT'S EITHER A 
FAMINE 

OR A FEAST 


WHAT'S THAT 
—WE DIDN'T 


MI KEEP TELLING HIM 


IF WE HAD A BLUEPRINTER 
MAiKE AUTOPOSITIVE 
PAPER INTERMEDIATES 
WE'D ONLY HAVE TO SEND 
ONE OF THEM TO 


4, 


Much easier for you, and much less costly, 


too, when you mai! a Kodagraph Autopositive Paper 
intermediate instead of a bundle of blueprints. 

These low-cost photographic intermediates, which can 
be made quickly by your local blueprinter or your own 
print room, end guesswork, waste and delays at both 
ends of the line. 

Branches, subcontractors or customers receiving Koda- 
graph Autopositive intermediates get the equivalent of 
ink drawings. They can make as many sharp and clear 
whiteprints or blueprints as they need, when they need 
them. No running short, no stuffing the files. Any way 
you look at it, it’s smart business to mail Autopositive 
intermediates. 


Kodagraph 


Reproduction Materials 


MECHANICAL ENGINEERING 


New free booklet describes all the short cuts, savings, 
and improvements in print quality, which Kodagraph 
materials have brought to thousands of drafting rooms. 
Write for your copy today! 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


eeeeeeeeMAIL COUPON FOR FREE 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N.Y. 


Gentlemen: Send me a free copy of your booklet 
on Kodagraph Reproduction Materials. 


16-10 


Name 


Position 


Company 


Street 


City Ke odak 


TRADEMARK 


State 
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How Corrosion And Plugging Can Be Eliminated 


Pressurized corrosives and coagulatives have always presented problems in the main- 
tenance of relief valves. In one case deterioration of valve sealing surfaces is seem- 
ingly inevitable...in the other, valve aperture becomes restricted or completely clogged. 


Positive Barrier Alone Won’t Do The Job 


The only sure way known to prevent these difficulties 
is to introduce a barrier between the pressurized prod- 
uct and the working parts of the relief valve. Of course 
just any sort of barrier isn’t suitable. The effectiveness 
of valve operation would suffer. Therefore, the barrier 
must be removed at the precise moment that pressure 
reaches that point at which the valve must open. 


This Special Barrier Does It 


By installing a BS&B Quik-Sert Safety Head under 
the valve full protection of valve parts is provided. As 
long as normal operating pressure is maintained the 
rupture disc within the Safety Head remains intact... 
the valve is isolated from any unwanted influence pres- 
ent (Illustration #1). 


When a predetermined pressure level is reached the 
barrier-disc ruptures instantly (Illustration #2). Pres- 
sure opens the valve, is bled back to normal, at which 
point the valve closes (Illustration #3). Processing or 
product transfer is continued temporarily without in- 
terruption. 


New Life For 
Relief Valves 


Replacement Is Fast, Inexpensive 


Later at any convenient time, when the system is idle, 
the valve can be cleaned and the Quik-Sert Safety Head 
replaced. A two-fold reduction in overall costs is 
achieved through the use of a Quik-Sert Safety Head 
for valve protection... (1.) Service life of the valve 
is multiplied, thereby saving the cost of replacement 
many times, (2.) Even in the event of abnormal over- 
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pressure, operations can continue without stoppage 
until normal completion is reached. 


Change- Of-Operation Problems Reduced 


Another advantage is provided by BS&B Quik-Sert 
Safety Head protection for relief valves. In the event 
unexpected changes are necessary in processing or 
there is a change in the character of the product in- 
volved, you will not need to change to a different safety 
or relief valve. The Quik-Sert previously in service can 
be removed and an alternate unit of the proper speci- 
fications installed beneath the same relief valve with 
a minimum of effort. 


Valve Protection Not Only Use 


Of course, the use of BS&B Safety Heads is not lim- 
ited to application under relief and safety valves. Over- 
pressure protection can be provided in any situation 
where ignition or exothermic reaction during a given 
process causes an abnormal pressure rise in seconds 
or milliseconds. 


The uses and designs of Safety Heads are undergoing 
continuous expansion. Presently they are proving their 
value in such widely diversified fields as Food and 
Chemical Processing, Aircraft and Missile Propulsion, 
Oil and Gas Production and Processing, Air Condition- 
ing and Refrigeration, Electrical Power Generation and 
many others. 


Do You Have A Unique Pressure Problem? 


New and unusual pressure relief requirements involv- 
ing corrosives, elevated or sub-zero temperatures, pul- 
sating pressures, alternate pressure and vacuum, pres- 
sure cycling, or even low-to-high-pressure shock are 
constantly being solved by the BS&B Safety Head. 


If you need a device for the protection of relief or 
safety valves...if you need overpressure protection 
not requiring the use of valves or have a pressure trans- 
fer requirement calling for a device that will provide 
instantaneous pressure release, be sure to consider the 
BS&B Safety Head. It may very well be your answer. 
Contact your nearest BS&B Sales office or agent, or 
the Safety Head Division Headquarters in Kansas City. 


BLACK, SIVALLS & BRYSON, INC., Safety Head Division, Dept. 2-FQ 10 
7500 E. 12th Street, Kansas City 26, Missouri 
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LYAMERTCA... 


Gurtis packaged units min- 
imize atea required: 
Factory:assempbled and 
atested shield installation 
requirestoniyisetting and 
cofnetting ities: 


PACKAGED: APOGUNDITIONERS UPTO: 100 TONS: 


BITS uP FO 


PAGRABED CHILLERS UPTO 160 TONS. 


is 


close tolerance manufacturing, builds peak performance 

into every CURTIS unit. 

Curtis is the ‘‘luxury line”’ in the air-conditioning industry. 

Silence, efficiency and long-life are inherent in Curtis design. 

Yet Curtis prices are right in line. 
This is why Curtis designs and builds thousands of unique air a NG 
conditioning systems for commercial America . . . why Curtis 

is able to maintain a family of over 300 representatives 

and servicing contractors across the nation. 


Put the advantages of CURTIS PRECISION into your next job. 


WRITE DEPT. 8, ST. LOUIS 20, MISSOURI 


THE CURTIS “LUXURY LINE” OF AIR CONDITIONERS COSTS NO MORE 
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MOTOR DRIVES 
For Variacs... 


-.-and little Variacs 


Type W2 
2.4-amp.. .36 KVA 


Two-Gang W5 
cased model... 
5-amp per Variac... 
1.8 KVA total 


Type W10 
10-amp... 1.5 KVA 


Six-Gang W50 Three-Gang W20... 
50-amp per Variac 20-amp per Variac. . . 
34.5 KVA total Tg 9 KVA total 


All Variac® auto transformers, single units and gangs, can 
be supplied with motor drive, either cased or uncased. 
Prices range from $99.50 for 2.4-amp Type W2 to $922 
for six-gang 34.5-kva Type W50. Quantity discounts 


available. 
ALL ¥%& are driven by a two-phase, servo-type ye can be supplied with electrical limit % 
gear-reduction motor, which may be oper- switches 
TOR- EN 
aattacainnats ated from a 115v, 50-60-cycle line (necessary 
MODELS capacitor provided), or a servo amplifier. ¥%& are equipped with ball bearings. 


¥%& Traverse speeds of 2, 4, 8, 16, 32, 64, or 128 seconds are available in most models. 


Write for complete information 


GENERAL RADIO COMPANY |, 


Primary Frequency 


WEST CONCORD, MASSACHUSETTS 
NEW YORK, WOrth 4.2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES | IN CANADA 
ak Pork Abington ilver Spring Los Altos los Angeles Toronto 
District Village 8-9400 51088 WHitecliff 8.8233 HOllywood 9-6201 CHerry 6-2171 


: 

and. all sizes in betw 


“No lubricant to 
contaminate ladings” 


PRODUCT OF W-K-M's 


Castine 


OCf.non-lubricated Ball Valves 


ACF Ball Valves are specially designed for ladings that require 
absolute purity. There is no lubricant, no possibility of contamination. 
The chrome-plated ball is suspended between Teflon seats under 
compression for leakproof sealing. 


A quick quarter-turn operates this rugged valve. Specify it. 
You'll get efficient, economical performance. Available at leading 
supply stores everywhere. 


ACF non-lubricated Ball Valves 
feature full bore conduits, Teflon 
stem gaskets and seats that are 


Service-proved for 4¥2 years with such ladings as: high octane sealed from the lading flow. 


gasolines * alkalis * caustics * liquefied petroleum gases * butane 


* propane * synthetic fuels * penetrating gases * alcohol. Working Pressures: In carbon steel 


with ASA ratings of 150 and 300, 
and a few sizes in ASA 600; in 
semi-steel with 200 and 400 pound 
: WRITE FOR CATALOG 1000 ratings. 
W-K-M Division 
of ACF Industries, 


Sizes: 2” through 6”. 


Incorporated 
P. ©. Box 2117, 
Houston, Texas 


SERVING INDUSTRY, YEARS 


|, 
~ 
| 
' 
' 
' 
' 
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HELP US KEEP THE 
THINGS WORTH KEEPING 


A child’s world is an en- 
chanting, lovely place shel- 
tered from care by loving 
parents and lasting peace. 
And that’s the way we want 
to keep it. But keeping the 
peace takes more than just 
wanting. Peace costs money. 


Money for strength to keep 
the peace. Money for science 
and education to help make 
peace lasting. And money 
saved by individuals to help 
keep our economy strong. 

Your Savings Bonds, as a 
direct investment in your 
country, make you a Partner 
in strengthening America’s 
Peace Power. 

The Bonds you buy will 
earn good interest for you. 
But the most important 
thing they earn is peace. 
They help us keep the things 
worth keeping. 

Think it over. Are you 
buying as many as you might? 


STRENGTHEN 
AMERICA’S 
PEACE POWER 


BUY U.S. SAVINGS BONDS 


The U.S. Government does not pay for this advertising. The Treasury Department thanks : a 
The Advertising Council and this magazine for their patriotic donation. ws _ 
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by Sandusky 
Centrifugal Casting 


Eastwood-Nealley’s chief engineer points out great size of grooved cylinder 


Who else could cast this 22-ton cylinder 
for the world’s biggest wire cloth loom? 


To weave Fourdrinier wires up to 352” wide for the 
world’s newest and largest paper machines, Eastwood- 
Nealley Corp., Belleville, New Jersey, required a cyl- 
inder over 30 feet long. 

Sandusky supplied this 44,685 Ib. roll, centrifugally 
cast of SAE-1030 steel and rough machined to 363” in 
length, 40%” on the O.D., to be used as the backbeam 
on Eastwood's new wire cloth loom. Since the cylinder 
had to be machined with 176 extremely smooth 2” x 2” 
stirs (grooves) in which wire is wound, it had to be 
of flawless quality. Otherwise any voids or inclusions 
exposed by machining would nick the delicate bronze 
strands and cause the expensive wire cloth to fail. 

Eastwood-Nealley’s chief engineer, Clemson A. 


Bower, asserts: “We chose a Sandusky Centrifugal 
Casting because only Sandusky could make such a 
gigantic cylinder without welding. We were confident 
that our special machining operation would be accom- 
plished without costly re-makes, for in the 12 years we 
have been using them, we never found a single flaw 
in a Sandusky Centrifugal Casting!” 

When cylinders or piping are needed in your design, 
keep Sandusky Centrifugal Castings in mind. We can 
supply cylindrical products from 7” to 54” O.D. and 
up to 33 feet long—made from a variety of alloys in- 
cluding stainless, carbon and low-alloy steels as well 
as copper- and nickel-base alloys. Send for free book- 
Jet, “Your Solution to Cylindrical Problems.” 


y) CENTRIFUGAL CASTINGS 
FOUNDRY & MACHINE CO. 


5604 SANDUSKY, OHIO Stainless, Carbon, Low-Alloy Steels—Full Range Copper-Base, Nickel-Base Alloys 


SANDUSKY 
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Materials are fed into top vibrating tier, drop down successively to bottom tier and leave 
through chute at lower left. System is enclosed to prevent heat loss and product contamination. 


Jeffrey Vibrating Dryer 


cuts pharmaceutical processing time 50% 


Y CONVERTING from batch processing of phar- 
maceuticals, Abbott Laboratories has cut 
processing time in half for grinding, drying and 
sizing a variety of drugs. In addition, uniformity 
and control of the product is improved. 

A Jeffrey vibrating dryer is the heart of the 
system which reduces moisture from about 24% 
to less than 14 of 1%. The dryer is a three-tier 
design, to conserve space and eliminate the need 
for intermediate handling. 


Materials are conveyed by low-frequency vibra- 
tion in the Jeffrey dryer. Speed of travel and depth 
of material can be varied as required. Operation 
is automatic. Holding time in the dryer is only 12 
minutes; average feed rate 300-400 pounds per hour. 

Jeffrey’s broad experience in conveying and 
processing materials can help you cut processing 
costs. For information on Jeffrey products, write 
The Jeffrey Manufacturing Company, 915 North 
Fourth Street, Columbus 16, Ohio. 


CONVEYING PROCESSING MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 


180 /OCTOBER 1959 MECHANICAL ENGINEERING 


Fi: 4 
is 
{ 
: 


Introducing: 


AT? 


Before you buy a high pressure pump for your hydraulic applica- 
tion, see Worthington’s new KCA and KCAQ pumps. You can 
depend upon these two new pumps to give you highest capacity 
and most pressure at truly low prices. 

These horizontal power pumps save you up to 53°% on initial 
cost. Some of the many applications for the KCA and KCAQ 
units include hydraulic presses and shears, steel mill roll balance, 
die casting, boiler feed service, descaling, cleaning and washing, 
fog spraying, hydrostatic testing, and rifle drilling coolants. 

The KCA and KCAQ pumps have 6 outstanding features: 
1. Meets wide range of conditions. Plunger diameters can be varied from 
144 to 24 inches. 

2. Fewer Spares to carry Wearing parts interchangeable between 
KCA and KCAQ pumps. 

3. Many ‘“‘extras’’ included as standard such as solid ceramic or 
Colmonoy plungers, suction air chamber to minimize noise and pulsa- 
tion, plunger packing and stuffing box cover. 


NEW HIGH 
PRESSURE PUMPS 


NEW LOW 
PRICES 


3 PLUNGER KCA PUMP 


4. Flooded suction adequate because large pipe connections minimize 
friction. KCAQ has 4” suction, 3” discharge on either side. KCA has 
3” suction, 3” discharge on either side. 

5. Less valve wear resulting from guided, wing-type valves that are 
self-grinding. Liberally-sized suction and discharge valves both remov- 
able through single top covers. 

6. No shaft deflection problems. Extra heavy crankshaft has a// roller 


For complete information, get 
in touch with your nearby 
Worthington representative. Or 
write to Worthington Corpora- 
tion, Section 32-4, Oil City, Pa. 
In Canada: Worthington 


(Canada) Ltd., Brantford, Ont. WO RTH | NGTON 
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Pioneering Achievements in Missile Support Equipment 


VEHICULAR EQUIPMENT ...has been designed 
and developed having greater stamina and of much 
lighter weight. Specially designed prototype units 
were tested on rough terrain under the severest 
operating conditions. From these tests, significant 
design data resulted. 


MOBILE MISSILE SYSTEMS ...were designed, de- 
veloped and tested for use in transporting and servic- 
ing missiles. A tractor-trailer with launching pad in 
one complete unit was developed. Other equipment 
for loading and transporting missiles via air, land or 
sea has been developed. 


GROUND HANDLING EQUIPMENT ... for servic- 
ing missiles and readying them for launching has 
been designed, developed and tested. However, a 
continuing program is in process at the Jet Propul- 
sion Laboratory to further the state of the art in this 
important field. 


GROUND SUPPORT EQUIPMENT ... is developed 
to operate under conditions of rain, snow, ice, and 
heat. Mud and desert sand also create difficult en- 
vironmental problems. Objectives are ease of opera- 
tion and handling permitting the missile to be readily 
unloaded from airplanes, or landing craft and quickly 
positioned for firing. 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 
A Research Facility operated for the National Aeronautics and Space Administration 
PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields 


SERVOMECHANISMS COMPUTERS STRUCTURES « INSTRUMENTATION MATHEMATICS 
PACKAGING TECHNIQUES + MECHANICAL DESIGN AND DEVELOPMENT 


Send professional resume, with full qualifications and experience, for our immediate consideration. 
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GET THAT BETTER 
PUMP FOR YOUR 
NEW BUILDING 


Fast, Easy Installation—Peerless 
AquaLine pumps install quickly in 
new or existing systems. No special 
tools are required. Take it out of the 
package and put it to work. 


Compact, Space Saving — Sealed 
type AquaLines require only one- 
half the space of other type pumps. 
Even the packed types are stream- 
line and compact, permitting effi- 
cient space-saving layouts. 


Easy to Maintain —AquaLine’s 
horizontal split-case design affords 
quick inspection of rotating parts 
without disturbing piping. Parts 
lift out for easy replacement, ma- 
terially reducing down time. 


Immediate Availability —All sizes 
of pumps and parts are stocked for 
rapid delivery. You get the pump FOR EFFICIENT DEPENDABLE WATER HANDLING 


you want when you need it—ready 


unpack and instal SPECIFY THE NEW PEERLESS [ine PUMP 


Low in Cost, High in Quality— 
Peerless AquaLine pumps are en- 
gineered with the same high-quality AquaLine Characteristics: 
traditionally found only in more ex- 
pensive units. Yet this pump is Sizes: to 8 inches Capacities: to 2600 gpm 
priced right. Get the facts. Send for Heads: to 280 feet Temperatures: to 250° F 
Bulletin B-2100 today. 

ATTENTION DEALERS: A few choice dealerships are available for the 

Peerless Aqualine Pump. Write us for more details, 


PEERLESS PUMP DIVISION, FOOD MACHINERY AND CHEMICAL CORPORATION 
Putting Ideas to Work Offices: 2005 Northwestern Avenue, Indianapolis 8, Indiana 


-2100. ME 
New York; Detroit; Cleveland; Chicago; 
Peerless | _'ndianapolis; St. Louis; San Francisco; 
Atlanta; Plainview; Lubbock; Phoenix; 
Pump Albuquerque; Los Angeles; Fresno. 
Division Distributors in principal cities. 
Consult your telephone directory. 
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FORGED STEEL VALVES & FITTINGS FOR 
TOUGHNESS AND TROUBLE-FREE SERVICE 
Forged from carbon and alloy steels, Vogt valves, 
fittings, flanges and unions are built to safely 
handle liquids and gases at high pressures and 
temperatures in the modern petroleum refinery 
and petro-chemical plants. The complete line in- 
cludes flanged, screwed and socket weld end 
globe, gate and check valves—ells, tees and 
crosses — couplings — bushings—plugs— unions — 
flanges and flange unions—and weld caps. 


PROCESS EQUIPMENT FOR 

EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crys- 
tallizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


MORE REFRIGERATION TONNAGE 
AT LESS COST 
More than 70 years of engineering and 
manufacturing experience is incorporated in 
Vogt refrigerating and ice making equip- 
ment. Compression Systems and Tube-ice 
Machines in a wide range of capacities 
serve industrial and processing plants and 
institutions here and abroad. 


HIGH EFFICIENCY STEAM GENERATORS 
Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high ef- 
ficiency and low int e Bent tube 
and straight tube designs are available for solid, 
liquid or gaseous fuels to meet every power, pro- 
cess or heating requirement. 


ny 


HENRY VOGT MACHINE CO., LOUISVILLE, 


SPECIAL MATERIALS COMBAT CORROSION SALES OFFICES: 
\o8 AND PRODUCT CONTAMINATION New York, Chicogo, Cleveland, Datlas, Camden, N. J., 
x rs Our modern shops produce a wide variety of equip- 3 St. Louis, Charleston, W. Va., Cincinnati 
j Sor ment from special metals and alloys to fight cor- PRODUCTS FOR REFINERIES, CHEMICAL 


i d prod 
Fabrication procedures insure thot mon, | PLANTS, POWER PLANTS AND PROCESS INDUSTRIES 
properties of welds will match that of the materials Write for literature, Dept. 24A-GM 


used to construct the equipment. 
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| YODER 
PIPE AND TUBE MILLS 


Today’s expanding markets and tighten- 

ing economy demand closer production 

z cost control. YODER’S complete line of 

ferrous or non-ferrous Pipe and Tube 

mills can help you meet production sched- 

ules economically...help you realize 

significant savings in the manufacture of 
tube and pipe. 


YODER Pipe and Tube mills offer flexible 
production to meet fluctuating demand. 
They adapt easily to the most rigorous 
schedules. Everyday manufacture of con- 
stant high quality pipe and tube in diam- 
eter of 5/16” to 24”. Speeds up to 350 fpm 
plus can be obtained with YODER mills. 


YODER also makes a complete line of 
Slitting equipment and Cold Roll-Form- 
ing machinery. Send for your copy of 
the fully-descriptive book covering Tube 
Mill operation. 


THE YODER COMPANY 


5499 Walworth Ave. e Cleveland 2, Ohio 


| 


PIPE AND TUBE MILLS (ferrous or non-ferrous) 


COLD ROLL FORMING MACHINES 
ROTARY SLITTING LINES | 
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TERRY SOLID-WHEEL TURBINE 


spells service continuity for mechanical drives Moh 4 


For mechanical-drive applications, 
such as these, you will never find the 
equal of Terry solid-wheel turbines 
for built-in dependability. They are 
designed for trouble-free operation 
under the toughest service require- 
ments. 

The wheel, for example, is a single 
forging of special composition steel. 
Unlike a built-up wheel, there are no 
amg arts to loosen or work out. 
The blades can’t foul since they are 
double-rim protected... with one-inch 
clearances at either side. 

Any blade wear, which might occur 
after years of service, is of little con- 
sequence. As the power- producing 
action of the steam takes place on the 
curved surfaces at the backs of the 
buckets, wear does not materially 
affect horsepower or efficiency. 

Specify Terry solid-wheel turbines 
for your next mechanical drives. They 
are available in capacities from 5 to 
2,000 hp., speeds up to 10,000 rpm. 
Vertical turbines are built in sizes 
from 5 to 300 hp. 

For full information about these 
reliable turbines, send for bulletin 
S-116. 


THE TERRY STEAM TURBINE CO. 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1216 
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Terry solid-wheel turbine with cover removed to show 
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For over 35 years Republic valve 
developments have paced the chang- 
ing demands for more sturdy valves 
by the most progressive utilities and 
industries. For such services as pump 
recirculation control, feedwater reg- 
ulation, steam pressure reducing and 
high pressure water control, Republic 
valves have established a reputation 
for durability, long life and trouble- 
free performance. 


Superior valve design—Repub- 
lic research into the causes of valve 
noise and vibration, and also the 
wear resisting and galling properties 
of materials has resulted in a modern 
line of Republic valves of advenced 
design. Republic valve contours are 
designed to produce not only the 
desired regulating characteristics but 
also to reduce erosion damage and 
noise as well. Extra large guide bush- 
ings, extra deep stuffing boxes, solid 
plug inner valve construction, plus 
precise manufacture and long-life 
materials make Republic regulating 
valves perform better, last longer, 
with less maintenance. 


Wide selection of valves and 
features—Rockwell-built Repub- 
lic regulating valves shown on this 


With Republic valves... 
You get longer life, less maintenance 


page are representative of the com- 
plete Republic line: 

@. Cylinder operated valve 

b.' Lever operated valve 

C. Diaphragm operated valve 

d. Motor operated valve 

@. Toggle head operated valve 

f£. Diaphragm operated angle valve 


And, for many special applica- 
tions, such Republic accessories as 
pneumatic and electric valve posi- 
tioners for hysteresis-free control, 
and a complete line of controllers 
are available. 


Whatever your regulating valve 
problem, let Republic engineers put 
their years of application experience 
to work for you. For additional in- 
formation, see your Republic repre- 
sentative, or write to Republic Flow 
Meters Company, 2240 Diversey 
Parkway, Chicago 47, Illinois. 


REPUBLIC INSTRUMENTS 
AND CONTROLS 


ROCKWELL®@ 


a | | 
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THE SEARCH... 


Your attention is invited to a limited number of senior positions 
created by Raytheon Government Equipment Division’s current 
expansion. 

Comprehensive anti-submarine warfare systems 

Advanced aerospace systems 

Major electronic system programs 


Long range surface radars, ordnance and communications 
systems 


Infrared and countermeasures devices 
For information on opportunities in each area, contact Mr. Donald 
Sweet, Executive and Engineering Placement, Government Equip- 


ment Division, Raytheon Company, 624 Worcester Road, 
Framingham, Massachusetts. 


GOVERNMENT EQUIPMENT DIVISION 


SUBMARINE AiRBORNE SYSTEMS HEAVY 


EXCELLENCE SIGNAL ELECTRONIC MANAGEMENT ELECTRONIC BARBARA 
IN ELECTRONICS 
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| 
fe 
3 
| 
SANTA 
| 


(Opposite) 
Rectangular blade blank, withdrawn from elec- 
tric furnace, is being inserted into automatic 
blade gripping and handling device. 


(Below, Left) 

Blade biank is pulled through and shaped by 
oscillating sector roll dies. Two dies, with their 
lips rolling on each other through arc of oscillating 
length, impress upon the blank the air foil shape 
required. 


(Below, Right) 

At end of rolling process, oscillating rolls open 
up and rotate back to starting position. Simul- 
taneously the blade handling device returns the 
shaped blade and releases it pneumatically from 
grip head. Note spur gear synchronization of 
oscillating rolls, pressure selector switch, and 
2-hand control pulpit. 


Blade can be re-rolled for further reduction until 
final shape and tolerances are obtained, either 
after re-heat cycle or cold. 


LOEWY ROLL-DIE forges air foil shapes 
with up to 40% reduction in one pass! 


A 4-stand oscillating roll-die forging installation which shapes 
high-strength, high-temperature alloys by hot and/or cold 
reduction is in successful pilot operation at the Tapco plant 
of Thompson Ramo Wooldridge Inc., Cleveland, Ohio. 

Thanks to this new Loewy machine, jet engine compressor 
and turbine blades up to 7 in. wide and 27 in. long can now 
be mass produced by plastic forming to close tolerances and 
with insignificant loss of critical material. 

Unlike other machines, which use mechanical drives in 


Loew y-Hiydropress Division 


BALDWIN :- LIMA: HAMILTON 


111 FIFTH AVENUE, NEW YORK 3G, N.Y. 


Rolling mills © Hydraulic machinery ¢ Industrial engineering 


rolling, it operates hydraulically. It is designed for both hot 
and cold forming under adjustable and pre-selected forming 
pressure up to 1200 tons. Forming pressure is applied lineally 
across the shape of the workpiece with great advantage over 
conventional die forging methods. 

Do you manufacture intricate parts for application in the 
aircraft, missile or nuclear fields? If so, it is likely that we 
can help solve any production problems you may have. 
Write Dept. F-10. 
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POWERED 
FOR NEW 


EXPERIMENTS 


Sox 


The CP-5 reactor at Argonne has been a pioneer research 
reactor for obtaining high neutron flux by the heavy-water, 
enriched-uranium principle. Basic knowledge in physics, 
chemistry, metallurgy, applied engineering and biological 
research has been advanced by experiments that depended 
on this reactor. Now the CP-5 design is improved to yield 
still higher neutron intensity and new instrumentation ex- 
tending the ranges of measurement devised, making the 
reactor an even more important tool for Argonne scientists. 


STAFF POSITIONS AVAILABLE FOR QUALIFIED 

Physical Metallurgists, Chemical Engineers, Physicists, 
Mechanical Engineers, Metallurgical Engineers, Chemists, 
Electrical Engineers, Mathematicians, Technical Writers 


NATIONAL LABORATORY 


Operated by the University of Chicago under a 
contract with the United States Atomic Energy Commission 


Direct Inquiries To: 
DR. LOUIS A. TURNER, DEPUTY DIRECTOR 
P.O. BOX 299-S3 - LEMONT, ILLINOIS 
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CONVENTIONAL 
DIAL 


MARSH 
“READ-EASY” 
DIAL 


THE STANDARD OF ACCURACY 


MECHANICAL ENGINEERING 


with mirror dial 


Another method of insuring accurate 
“dead on” reading. Knife edge pointer is 
reflected by the mirror path. When re- 
flection is not seen, reading is dead on 
and true. The ease and accuracy with 
which the mirror dial may be read cannot 
be duplicated by any other mirror type 
dial. It is the combining of the mirror 
path with the exclusive Marsh ‘“Read- 
easy”’ dial that makes this faster, error- 
free reading possible. 


New MARSH SERIES 


of extremely accurate test gauges 


Crowning achievement in instrument 
making...this superb series of test 
gauges developed to meet today’s exact- 
ing requirements of instrument men 
throughout industry. Accuracy and de- 
pendability beyond compare...each 
gauge individually dead-weight tested 
(think what that means!)...each gauge 
guaranteed accurate within 44 of 1% plus 
or minus of the maximum dial reading 
over the entire range. 

To provide reading accuracy in keep- 
ing with the accuracy of the instrument, 
all ‘‘Master-test’’ gauges have the 


simplified ““Read-easy”’ dial (patent 
pending) illustrated opposite —a dial that 
can be read with the accuracy of a caliper, 
yet with the ease of a clock. 

To further increase accuracy, three 
advanced means of reading have been 
developed as described below: the ‘‘twin- 
tip” pointer; the mirror path; the non- 
parallax dial. 

““Master-test’’ gauges are available in 
sizes 414", 6”, 8”...in all standard ranges 
from 0-15 to 0-30,000 psi...in vacuum and 
compound types...in a full range of case 
patterns. Ask for 20 page bulletin. 


S 
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<—— with “Twin-tip” pointer 


The most common error in reading pres- 
sure occurs when the observer reads from 
an angle rather than “dead on’’. This 50 
Marsh ““Twin-tip’’ pointer enables the 
operator to know when he is dead on by 
lining up the two tips so that only one 
is visible. The twin-point arrangerment 
is similar to the sights on a rifle. 


<— with "Non-parallax"’ dial 


This Marsh development eliminates mis- 
takes in dial reading even if read at an 
angle. To accomplish it Marsh engineers 
designed a clear Plexiglas insert placed, 
as shown, over the fine graduations so 
that they appear to be at the same level 
as the pointer regardless of the viewing 
angle. The ‘‘Non-parallax”’ dial provides 
the easiest and most accurate dial read- 
ing available. 


20 Page Bulletin 
MARSH INSTRUMENT COMPANY, Dept 29, Skokie, Ill. 


Division of Colorado Oil and Gas Corporation ¢ Marsh Instrument 
& Valve Co., (Canada) Ltd. 8307 103rd St., Edmonton, Alberta, 
Houston Branch Plant, 1121 Rothwell St., Sect. 15, Houston, Texas 


Ask for this 
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Published by ASME 


1959 TECHNICAL PAPERS 


of the DESIGN ENGINEERING CONFERENCE 
Available until March, 1960 


59—MD-1 Developments in Plastics for High- 
Temperature Service (Above 1000 F), by Irving 
Gruntfest 


59—MD-2 New Developments in Metals and Ceram- 
ics for High-Temperature Service (Above 1000 F), 
by J. J. Harwood 


59—MD-3 Variable Speed D-C Drive Systems, by 
M.H.S 


5S9—MD-4 Semi-Conductor Power-Conversion Equip- 
ment, by J. J. Rheinhold 


59—MD-5 The Design and Application of Belts, 
Chains, and Gears, by E. S. Cheaney, C. L. Paullus, 
and W. C. Reridan 


S9—MD-6 Clutch, Fluid Coupling, Hydraulic Torque 
Converter. . .Application Considerations and Per- 
formance Comparisons, by R. W. Bachmann 


59—MD-7 Latest Developments in Materials to Resist 
Chemical Corrosion, by S. W. Shepard 


5S9—MD-8 Recent Developments in Materials and 
Finishes to Resist Atmospheric Corrosion, by E. B. 
Friedl, L. J. Nowacki, and W. H. Safranek 


59—MD-9 Digital Systems in Control Applications, by 
I. L. Auerbach 


59—MD-10 Logic Circuits for Machine Control, by 
E. V. Weir 


Design Curves for Journal Bearings, by 

D. F. Hays 

59—MD-12 Which Bearing and Why? by A. O. 
DeHart 


59—MD-13 Graphic Method for Enginessing 
Analysis, by E. Ramberg and R. 
lominic 


59—MD-14 The Man and the Organization, by M. 
ruce 


of the PRODUCTION ENGINEERING CON- 
FERENCE 
Available until March, 1960 


59—Prod-1 The Influence of Surface Residual Stress 
o Fatigue Limit of Titanium, by E. C. Reed and J. A. 
iens 


59—Prod-2 Shear Spinning, by B. N. Colding 


59—Prod-3 Shear-Zone Size, Compressive Stress, and 
Shear Strain in Metal Cutting and Their Effects on 
Mean Shear-Flow Stress, by Dimitri Kececioglu 


59—Prod-4 1958 Review of Metal Processing Litera- 
ture (Grinding), by George Reichenbach 

59—Prod-5 1958 Review of Metal Processing Litera- 
ture (Plastic Working), by F. W. Boulger 


59—Prod-6 1958 Review of Metal Processing Litera- 
ture Analysis), alimberti, 
and E. G. Thomsen 


9—Prod-7 ‘insaicenass Implications of Production 
Controls. . Planning a New Plant, by V. C. Peterson 

59—Prod-8 Product Reliability Measurement, by D. F. 
Flanders 


59—Prod-9 Electrical Discharge Mochinnass A Applied 
to Engineering for Productivity, by A 


59—Prod-10 Process Analysis Via Simulation, by R. W. 
Metzger 


59—Prod-11 The Organization of Central Stores and 
Dispatch Systems for Productivity. . .A Solution to 
Some of the Problems of Job Shop Manufacture, by 
W. P. Dugan 


59—Prod-12 Chipless Forming of Toothed Parts by 
Rolling, by H. Pelphrey 


PRICES OF TECHNICAL PAPERS 


80¢ per copy to nonmembers 
40¢ per copy to ASME members 
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29 W. 39th Street, 
New York 18, N. Y. 


MATERIALS HANDLING HANDBOOK 


In this Handbook has been condensed and organized virtually the entire literature of modern mate- 
rials handling, stressing the economies and short-cuts of the greatest importance throughout industry. 
In consequence, it is the first complete, definitive guide to principles and procedures which are adaptable 
to all types of industrial situations. 

The Handbook gives actual operating experiences of hundreds of companies in all ts of manu- 
facturing and industry. It offers advice on « ing the equip t to do the job, timing and coordinating 
job movements, factory planning, production control, industrial packaging, yard handling, warehousing, 
truck-rail-marine- and air-terminal handling, etc. It explains the cost methods and includes forms for 
determining the cheapest shipping methods for varying loads and destinations. 

Supplementing the text discussion are photographs, diagrams, and time-saving picturizations which 
show typical installations of specialized and general purpose apparatus, innovations in machinery and 
design, standard and unusual equipment applications, and model layouts and floor plans. 

In short, the Materials Handling Handbook provides the means for making a scientific efficiency 
check on every phase of operation—from hauling and storing raw materials to movement through the 
plant, packaging, stock piling, and safe delivery to the buyer. 

1750 Pages 961 Photographs, Line Drawings, and Tables 
68-Page Index Flexible Binding $20.00 * 


Up-to-date safety for modern conveyors is assured when the 


SAFETY CODE FOR CONVEYORS, 
CABLEWAYS, AND RELATED EQUIPMENT 


is your guide for the safe construction, elements of design, their instal- 
lation, operation, and maintenance. 


Covering sixty-six different types of conveyors, this standard gives the terms and definitions of their 
parts and components. . . .the safety requirements that apply to the design features of conveyors, such 
as belts and chains, pulleys, sprockets, blocks, bearings, backstops and brakes, and overload-protec- 
tion. . . .the rec d for installation, inspection and maintenance, for safety in connection with 
related structures, for safe operating practices, and for prime movers and controls. Additionally the 
code provides specific safety regulations for aerial cableways, slat conveyors, belt conveyors, pneu- 
matic conveyor systems, bucket conveyors, chain conveyors, roller and wheel conveyors, live roll conveyors, 
vertical conveyors, screw conveyors, and aerial tramways and the traffic control system for them. 


B20.1-1957 $2.00* 


Another American Standard that has found major application 
in the industry is . . . 


SAFETY CODE FOR CRANES, DERRICKS, AND HOISTS 


This code applies to the construction, installation, inspection, maintenance, and operation of cranes 
and derricks driven by steam engines, electric motors, or internal combustion engines to their runways; 
to simple drum hoists of whatever motive power; to overhead electric hoists and their runways; and to 
overhead air hoists; also to hand powered derricks. For every type of equipment included general 
rules-are given covering welded construction, foundation anchorage, cages and machine houses, 
lubricating devices, mechanical guarding, electric equipment, brakes, and runways. On inspection, 
testing, and maintenance, rules are provided for parts subject to wear, locking devices, brakes, chain 
and chain drives, cleaning, and repair. On operation, the recommendations apply to the conduct of 
and qualifications for operators, the safe working load of the equipment, signals, brake testing, firing 
boilers, etc. Specific rules included are for overhead and gantry cranes; locomotive, crawler, and motor 
truck cranes; derricks; simple drum hoists; overhead electric hoists and base-mounted electric hoists; 
and air hoists. 


B30.2-1952 $2.50* 


* 20% discount to ASME members 


59—MPE-5 Engineering for Good Preventive Main- 
of the PLANT Sched ele and H. Parsons 


Available until March, 1960 of the MATERIALS HANDLING CONFERENCE 
59—MPE-1 The Technique of Efficient Sandblasting, peed until April, 1960 


by P. E. Weaver 
59—MH-1 Coal-Handling at Power 
59—MPE-2 The Role of Central Job Shop in Area TM 


sf 9—MH-' echanize reight Mandling at Kailr 
59—MPE-3 Practical Aspects of Protective-Coating Terminals, by M.A. Michel 


Specifications, by J. R. Allen and G. Mackey 
rT +! Stems of Parking Lots and Grounds, 59—MH-3_ Engineering New Breweries for Palletized 


by A. K er Hondling, by G. E. Wald 
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Use the right material 
every step of the way 


PROFILE AND CROSS SECTION PAPERS 
AND CLOTHS, GRAPH SHEETS = 


Papers, Cloths or Films — Today’s rigid 
engineering standards demand materials 
exactly tailored to fit the job. “Just-about-the- 
same” products won't do. 


That’s why K&E produces an unrivalled range of 
original and reproduction materials, in a great 
variety of sizes, shapes, surface characteristics 
and working properties to choose from. 


Whatever your need, K&E can give you the right 
material to do the job. Write for details and 
samples (please specify the particular products 
which interest you) to Keuffel & Esser Co., 
Hoboken, New Jersey. 1620 


The COMPLETE Line 


for originals and reproductions 


KEUFFEL & ESSER Co. 


NEW YORK « HOBOKEN, N. J. * DETROIT * CHICAGO » MILWAUKEE « ST. LOUIS * DALLAS » DENVER + SAN FRANCISCO + LOS ANGELES + SEATTLE » MONTREAL 
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Control room at Shippingport Atomic Power Station. Bailey Instruments 
for the primary system and Bailey Instruments and Controls for the steam 


system are located on this control panel. 


Bailey pioneers the control of... 
ATOMIC STEAM POWER PLANTS 


This control room is the center of operations for the 
world’s first full-scale atomic, electric power plant 
devoted exclusively to civilian use —the Shippingport 
Station, jointly owned by Duquesne Light Company 
and the Atomic Energy Commission. 


Here, as well as on the atomic-powered submarines, 
are Bailey Instruments and Controls performing 
dependably hour after hour, month after month. 


In conventional power plants, too, Bailey Meters and 
Controls are standard equipment. Bailey is the choice 
of virtually all the most efficient plants on the Federal 
Power Commission’s heat rate report. Here’s why: 


1. A Complete Line of Equipment 
You can be sure a Bailey Engineer will offer the right 
combination of equipment to fit your needs. Bailey 
manufactures a complete line of standard compatible 


pneumatic and electric metering and control equip- 
ment that has proved itself. Thousands of successful 
installations involving problems in measurement, 
combustion and automatic control are your assurance 
of the best possible system. 


2. Experience 
Bailey engineers have been making steam plants work 
efficiently for more than forty years. Veteran engineer 
and young engineer alike, the men who represent 
Bailey, are storehouses of knowledge on measurement 
and control. They are up-to-the-minute on the latest 
developments that can be applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Enginee: 
close to you. Check your phone book for expert engi- 
neering counsel on your steam plant control problems. 
AI36-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1026 IVANHOE ROAD 


e CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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TYPE AF HEAVY-DUTY 


Dynafoil Fans 


CLASSES iv 


This is for YOU! | 


Shows you why Clarage’s airfoil fan tops 
all others where it counts...on-the-job 


Stable high efficiency where it counts 
— under actual operating conditions. Clarage Fan Company 


That's what you get (not just ex- Kalamazoo, Michigan 
pect to get) with the Clarage ‘Type AF 


Please send me Catalog 859 describing 
Dynafoil Fan...perfected for mechan- 


Clarage Dynafoil Fans. 


ical draft and heavy-duty applications 


such as industrial processes, conduit — 
type air conditioning, tunnel ventila- Firm 
tion. Addr 
Contact our nearest sales engineer- Fr 
City State 
ing office or request catalog on coupon 


at right. 
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GRINNELL REPORTS ON VALVES: 


Dependable performance and long service life 
for vacuums down fo 0.1 micron .. . with leak 
rates of less than 0.1 micron cubic foot/hour 


One of the most important require- 
ments of valves for high-vacuum serv- 
ice is that they must be vacuum-tight at 
all times during their operating cycle. 
Diaphragm valves of the Grinnell- 
Saunders manufacture fully meet this 
requirement. When clamped between 
the flanges of the body and bonnet, the 


Valve provides vacuum-tight seal in closed position 


diaphragm is easily made vacuum-tight 
down to 0.1 micron — with an in-leak- 
age rate of less than 0.1 micron cubic 
foot/hour. Whether in the open, throt- 
tling or closed position, the diaphragm 
presents a smooth, unbroken face to the 
vacuum side of the chamber. 
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Rugged, nylon-reinforced 
diaphragms in a variety of materials 


Grinnell has perfected a method 
of reinforcing its diaphragms with 
wear-resistant nylon. The result is a 
diaphragm that lasts longer at high- 
vacuum. The only part of the valve 
subject to service wear at any time is 
the diaphragm — which can easily be 
replaced in a matter of minutes, with- 
out removing the valve body from the 
system. Diaphragms are available in a 
wide choice of materials. 


Rugged, reinforced nylon diaphragm gives long-lasting life 


Contamination minimized 


Construction of Grinnell-Saunders 
Diaphragm Valves provides separa- 
tion of the working mechanism from 
the vacuum within the system. This 
isolation of lubricated working parts 
prevents contamination of the system 
from lubricant outgassing. 


iy 
3H- CUUM SERVI E 


Large, unimpeded valve passage 


The large passage of the Grinnell 
valve, in the open position, offers min- 
imum impedance to the escape of ran- 
dom moving molecules in pumping 
down to high-vacuum, thus shortening 
the pump-down cycle. 


In open position, valve passage is free and unimpeded 


Special provisions: 


Sealed bonnets are available for 
evacuation when required. Elastomer 
type diaphragms do not require evac- 
uation of the bonnet. Valves with plas- 
tic diaphragms, used at elevated tem- 
peratures, do require evacuation of the 
bonnet for long diaphragm service life. 


For more information 


Get further facts about Grinnell- 
Saunders Diaphragm Valves. Learn. 
how the diaphragm lifts high for 
streamline flow in either direction . . . 
and how the diaphragm seals firmly 
against the body weir for leak-tight 
closure. Write to: — Grinnell Com- 


pany, Providence 1, Rhode Island. 
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URME'E: premium quality works for 
URME'E: you in products like these 


Curtiss-Wright Metals Processing brings out the best 
that an alloy can offer—steps up the performance of 
forgings, castings and extrusions—helps underwrite 
the performance of your product in use. 

For example, exclusive CUuRMET rotary forging 
places the metal where it is designed to be on a stepped 
shaft, reducing chip production cost up to 50%. 
CuRMET ceramic mold casting reproduces so closely 
to blueprint that non-machinable alloys can be cast, 
giving your product far greater wear resistance. 


This is true with each of the CurMET precision 
methods for shaping hard-to-work metals. Further, 
production facilities are integrated . . . the large 40-foot 
stainless steel extrusions you require can be delivered 
heat treated to optimum strength level, the close-tol- 
erance forgings you need can be finish machined and 
assembled ...all within the CURMET one-source service. 

To strengthen your product or process by putting 
premium quality to work for you, call the nearest 
CurRMET representative or write for full information. 


Visit us at booth 1730, National Metals Exposition, Chicago, Nov. 2-6 


CURTISS-WRIGHT ® METALS PROCESSING 


CORPORATION DIVISION 


84 GRIDER STREET BUFFALO 16, NEW YORK 
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Challenging Engineering Opportunities 
at CATERPILLAR 


be a part of the company building the world’s most complete 
line of earthmoving equipment 


responsible positions available in 


RESEARCH — DESIGN 
DEVELOPMENT 


GAS TURBINE LABORATORY 


Find the satisfaction of growth and 


stability growth Aero-thermodynamics instrumentation «+ 
pany — where imaginative men are ; design * experimental development * stress 
creating products for highway GS. and dynamics * combustion + controls. 
construction — industry — farms — ------------------- 
national defense — products : ENGINE DEVELOPMENT 
which build a better world. 
uel injection systems * turbocharge 
Caterpillar offers top ranking Research and Develop * 
assignments — professional VEHICLE COMPONENTS 
and personal advancement. You'll LABORATORY 
associate with the leaders and New power shift transmissions © final drive 
pioneers in this field — and have arrangements * transmissions * clutches « 
at your command the finest hydraulic circuit components. 
i aboratories and de- 
facilities. Pl VEHICLE DEVELOPMENT 
velopment acilities. Please write us, tell- LABORATORY 
ing all about yourself. Inquiries Quantitative and comparative performance 
are confidential, | tL evaluation ¢ soil mechanics « full scale load 
of course. analysis. 


PRODUCT AND APPLICATION 
ENGINEERING DESIGN 
Engines * systems * wheel and crawler 
tractors * transmissions * vehicle configura- 


(Below — New Caterpillar Technical 
tions * earthmoving machinery. 


Center presently under construction) 


SEND RESUMES TO: 
John A. Myers—ME-99 


Professional and Technical Employment 


CATERPILLAR 
TRACTOR CO. 


PEORIA, ILLINOIS 
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“Buffalo” Double Suction Pump for Clear Water Service 


3-WAY ECONOMY 


WITH THESE “BUFFALO” PUMPS 


1. Minimum Maintenance Cost 


2. Minimum of Costly Time-Ovuts 


3. Minimum Service Costs 


“Buffalo” Double Suction Pumps bring you these and 
many more economies because they combine superior 
hydraulic design with the finest quality workmanship 
and materials. 


Lower maintenance cost and fewer expensive time-outs 
are the result of these “Buffalo” construction features: 
sturdy, machined casing with ample, simply-formed 
water passages — hydraulically balanced impellers 
assuring peak efficiency — renewable bronze wearing 
rings — heavy-duty ball bearings and shaft is high grade 
steel, machined all over, bronze covered, or solid monel 
metal or other alloy. 


Lowest possible service costs are assured by the extra 
accessibility designed into these pumps. Horizontally- 
divided casing permits quick removal of the upper half. 
Thus interior parts can easily be inspected or removed 
without disturbing pipe connections. 


Add to these economies peak efficiency and depend- 
ability and you have a pump that is unsurpassed for the 
most severe industrial clear water service. 


For full information on the “Buffalo” Double Suction 
Pump, contact your nearby “Buffalo” engineering 
representative. Or write for Bulletin 955-S. 


BUFFALO PUMPS 


Division of Buffalo Forge Co. 


148 MORTIMER ST. * 
Canada Pumps, Ltd., Kitchener, Ont. e 


A BETTER CENTRIFUGAL 


MECHANICAL ENGINEERING 


BUFFALO, N. Y. 


Sales Representatives in all Principal Cities 


EVERY LIQUID 
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THE NEW 1960 MECHANICAL CATALOG 


The 19609 MECHANICAL CATALOG is being mailed to over 14,000 
members who have already signed request forms. The MECHANICAL 
CATALOG is sent to members upon request each year. If you have not 
already sent your request for the 1960 Edition, please fill in the coupon at 
the bottom of the page. 


We have increased the 1960 Edition from 16,500 to 18,500 because of the 
number of requests we could not take care of last year. 


the new edition contains— 


More than ® 40,000 LISTINGS @ 6,000 
PRODUCT HEADINGS @¢ 3,500 MANU- 
FACTURERS ¢ 250 PAGES OF SPE- 
CIFIC DATA 


20-Page catalog OF ASME PUBLICA- 
TIONS: CODES, STANDARDS, PERIODI- 
CALS AND BOOKS 


For 49 Editions the MECHANICAL CATALOG has been the authorita- 
tive source of information in the selection of Engineered Products and has 
proved to be one of the most valuable ASME services for its members. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


29 WEST 39TH STREET NEW YORK 18, NEW YORK 


Miss Ricky Hoffman 
Catalog Manager 


Please send me my copy of the 1960 Mechanical Catalog. Member [1] 
I have nol previously requested a copy. Nonmember (1 


| 
| 
| 
| 
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Title 
Company___ 


Business Address 


Principal Product or Service___ 
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U.S. and Foreign Patents Applied For 


=the drive our customers asked for 


Our customers helped us design this new unit. We sent our men into the field to find out what our customers needed in 
a screw conveyor drive—then our engineers designed a new drive that offers the maximum of service, versatility, 


operating economy and long life. Here are some of its outstanding features: 


A COMPLETE DRIVE: Saves engineering and assembly time. Six sizes to cover 
entire range—each with these ratios: — 4:1, 9:1, 14:1 and 24:1. Bolts to 
any standard trough end—eliminates trough end bearing. Eliminates drive 
shaft wobble. Efficient FALK single helical gears. 


SEAL HOUSINGS: Choice of seals (neoprene or leather lip, felt or waste) to 
accommodate material conveyed. Space between trough seal and unit seal 
prevents conveyed material from reaching unit seal. 


REMOVABLE DRIVE SHAFT: Snap ring assembly permits easy removal. Five 
sizes, from 142” to 


TROUGH END: Can be fastened to any standard trough. Eight sizes, from 
6” to 20”. 

ALL-STEEL MOTOR MOUNT: Soves costly engineering and installation time 
and costs; no motor plates to design or fabricate. Motor can be mounted 
in virtually any position. Pre-drilled to accommodate NEMA standard motors 
Y2 to 30 HP. 


AN IMPORTANT ECONOMY: Buy only what you need—the basic reducer 
alone, or with trough end and/or motor mount. For detailed information, contact 
your Falk Representative or Distributor—or write direct for Bulletin 7106. 


THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities 


TAPERED 


HOUSING 


REMOVABLE DRIVE SHAFT 
WITH SNAP RING ASSEMBLY 


FALK is a registered trademark 


good name in industry 


| 
q 
Screw 
Conveyor 
ROLLER 
BEARINGS | 
THRUST 
SEAL 


...We Said, 
service 


and here itis... 
newest, most modern springmaking plant in the world 


Ground broken in June . . . now beginning 
operation . . . this modern plant of our Gibson 
Division means improved quality, production 
efficiency and customer service — the prime 
objectives of Associated Spring Corporation. 
In the mid-continent region, for example, we 
now provide in addition to this plant, a new 
sales and engineering office in Chicago, plus ex- 
panded operations in the Milwaukee Division. 


Here is further evidence of adapting to needs 
of industrial markets—already demonstrated 
in the strategic location of other Associated 
Spring Divisions and sales offices throughout 
the United States, Canada and Puerto Rico. 
It’s also assurance of progress, stability, and 
responsibility that you expect from the leader 
in precision mechanical springs and small 
stampings. 


Associated Spring Corporation General Offices: Bristol, Connecticut 


Wallace Barnes Division, Bristol, Conn. and Syracuse, N. Y. Raymond Manufacturing Division, Corry, Penna. _B-G-R Division, Plymouth and Ann Arbor, Mich. 
Gibson Division, Mattoon, Ill. Cleveland Sales Office, Cleveland, Ohio F. N. Manross and Sons Division, Bristol, Conn. 
Chicago Sales Office, Chicago, Ill. Seaboard Pacific Division, Gardena, Calif. Dunbar Brothers Division, Bristol, Conn. 
Milwaukee Division, Milwaukee, Wis. San Francisco Sales Office, Saratoga, Calif. Wallace Barnes Steel Division, Bristol, Conn. 
Ohio Division, Dayton, Ohio Subsidiaries —Wallace Barnes Co., Ltd., Hamilton, Ont. and Montreal, Que. Associated Spring of Puerto Rico, Inc., Carolina, P.R. 
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Ljungstrom rotor half is hoisted into place at Public Service Co. of Indiana's 600,000 KW 
generating station at New Albany, Indiana. When complete, baskets filling the chambers 
inside the rotors wil! provide approximately 1,500,000 sq ft of heat-exchange surface. 
This is one of the eight Ljungstroms being installed to serve four boilers, each evaporating 
1,000,000 Ibs of steam per hr. The New Albany station is scheduled for completion in 1961. 


BEHIND NEW ALBANY'S LJUNGSTROMS® 
—~—LIFETIME AIR PREHEATER SERVICE 


One of the major reasons why Pub- 
lic Service Co. of Indiana, Inc., 
chose Ljungstrom for its new gen- 
erating station at New Albany is 
Lifetime Air Preheater Service. 
Lifetime Air Preheater Service 
means that Ljungstrom engineers 
make regular calls throughout the 
life of each unit. They check to 
make sure your Ljungstroms are 
working at top efficiency, and 
that they’ll continue to work that 
way. This service policy covers all 
Ljungstroms—right from the very 
first installation made in 1923. 


But that’s not all. Air Preheater 
provides first-rate emergency serv- 
ice, too. For instance,a Ljungstrom 
customer in the southwestern U.S. 
recently called on a Wednesday 
night for replacement parts. Air 
Transport looked like the fastest 
way, but schedules indicated a min- 
imum three-day delivery time. So 
Air Preheater loaded the parts on 
a pickup truck, and their men drove 
them more than 1,000 miles to their 
destination...34 hours straight driv- 
ing. The parts were installed and 
in service by Friday morning. 


Fast response to emergencies and 
regular inspection of Ljungstrom 
installations are two of the many 
advantages Air Preheater pro- 
vides. Another is expert knowledge 
of boiler and preheater problems 
gained from over 35 years’ expe- 
rience. Perhaps these reasons ex- 
plain why 9 out of 10 preheaters 
sold today are Ljungstroms. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N.Y. 


a 
' 
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VALVE 


Subscribe only to the stocks you wish to receive. These individual charts are published & mailed after 


f close of market each Friday. The daily activity of each stock, showing high, low, close & volume from 

a! fe » ? Oct. 1, 1958 through the current week, is carefully charted on special 84” x 14” ratio graph paper, 
" punched to fit a serviceable, long wearing binder furnished FREE with your first shipment of charts. All 
: ‘ = shipments mailed Ist class postpaid — for air mail and/or special delivery only the extra postage will 


be added. 
. and you pay for only the charts you wish to receive*. 


Your choice of any 20, up to 50 NYSE daily stock charts for only $5.00 per stock per year. 

Your choice of any 50, up to 100 NYSE daily stock charts for only $4.00 per stock per year. 
Your choice of any 100 of more NYSE daily stock charts for only $3.25 per stock per year. 
“minimum order accepted . . . 20 


NOTE: One week's issue of a selected list of 213 representative daily stock charts is available for $15.00 
— also, any number of individual NYSE stocks are available at $1.00 per chart. These orders are air 
mailed postpaid . . . Add 50c if you wish special delivery service. 


In Canada: TRADERS RESEARCH, LTD. In U. $.: TRADERS RESEARCH, INC. 


MAKE YOUR OWN STOCK SELECTION AND 
A MAIL YOUR ORDER TODAY TO: 


TRADERS 
RESEARCH 
INCORPORATED 

Suite 375-33 
Arcade Bldg. 
Saint Lovis 1, Mo. 


Now! Accuracy, Economy, Durability! 
ELLISON FLOW TUBE METERS 


Isolated cases? Not a bit! DeZurik Valves turn Continuous, precision measuring of flows 
in an enviable performance in every plant in which of air, gas, water, oil or other liquids and 
iy steam 1s readily. provided by this single 
they're installed. No other valve can touch them, Ellison Flow Tube Meter. Easy to install 
because no other valve is made with Eccentric in line. Easy to Mercury or oil 

ages with 10”, 12”, 20” or 30” scales. 
Action. They need no lubrication because the plug Equalizers available with needle valves, 
‘ or differentia] static pressures above 
touches the valve body ONLY when the valve is scale range. Send for Bulletin 219. 
closed. And they shut tight with the cushioned 
closure of a resilient plug facing. 


Performance like this can be yours when you 
specify DeZurik Valves. In sizes '/2” thru 20” with 


a full line of actuators. 4 ELLISON ORIFICE FLANGES 


L 
> Orifice flanges and plates available for 
, use with Ellison Flow Tube Meters. 


See the DeZurik representative 
near you or write for details. ELLISON DRAFT GAGE CO. 
552 WEST MONROE STREET SINCE 1896 CHICAGO 6, ILL. 
THE ELLISON LINE ALSO INCLUDES: 
e URIK Draft Gages, Bell and Diafram — Inclined Draft Gages — Portable 
Inclined Vertical Tube Gages — Vertical Tube Gages — Oil, Heavy 
ORPORATION Liquid and Mercury — Single and Multi-Tube- Saturator Gages — U 
SARTELL, MINNESOTA Gas Analyzers-Orsat Typ2 
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increase production capacity... 
improve fan and heating efficiency 


Pictured above is a portion of the final assembly line at 
Aerovent showing 8 units slated for delivery to a large 
Midwestern automobile accessory manufacturing plant. 
Designed to supply ample quantities of clean, pre-heated 
or cool, outside air to replace air exhausted by ventilat- 
ing systems, the Aerovent Gas-Fired Air Make-Up Unit 
keeps air fresh; eliminates drafts and negative pressures. 
Safe, dependable operation and automatic, semi-auto- 
matic or manual control with natural, mixed, manufac- 
tured or propane gas. 

For winter or summer use, these compact, packaged 
units are available in four unit arrangements and four 
sizes from 36” to 54” for various capacities, BTU ratings 
and pressure conditions. 


Write for bulletin 880. 
OTHER UNITS AVAILABLE FOR STEAM OR HOT WATER 


FAN COMPANY, INC. 


Ash and Beach Streets Piqua, Ohio 


MECHANICAL ENGINEERING 


SOUTHWEST 


PLAIN TYPES ROD END 


TYPES 
© PATENTED U. S. A. 


World Rights Reserved 


CHARACTERISTICS 


ANALYSIS RECOMMENDED USE 
For operati inder high 
Chrome Alloy Stee! Ball { For types operat’ 
and Race ultimate loads 3080-89 


Bronze Race and Chrome { For types operating 
Steel Ball with minimum friction requirements. 


Thousands in use. Backed by years of service life. Wide variety of 
Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in similar 
size range with externally or internally threaded shanks. Our Engi- 
neers welcome an opportunity of studying individual requirements 
and prescribing a type or types which will serve under your demand- 
ing conditions. Southwest can design special types to fit individual 
specifications. As a result of thorough study of different operating 
conditions, various steel alloys have been used to meet specific 
needs. Write for Engineering Manual No. 551. Address Dept. ME-59. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


voss 
VALVES 
in your 
machine 
mean 


LESS MAINTENANCE, FEWER SHUTDOWNS 
for your COMPFeSsSOF. (air, gos, ammonia) 


e up to 40% more valve area + minimum pressure 
loss + higher efficiency » less power consumption 
¢ normal discharge temperature + quiet, vibration- 
free « utmost safety » lower operating costs 


VOSS VALVES are made to specification, 

machined from solid stock (not cast )—using 

best alloy steels; for corrosion condition— 

stainless steels, such as 410, 18-8 or non- Our detailed 
ferrous alloys—monel, inconel, etc. PLATES be 
are machine (not stamped) and ground for ae without 
precise close tolerance fit; are dimensionally rs emer 
stable ... ductile ... resist fracture, high 
temperatures and corrosion ... withstand speed of machine. 
fatigue. SPRINGS of heavy rectangular sec- 

tions and large diameters, add to depend- 

ability and safety. 


VOSS VALVES 


H. VOSS Co,, Ine. 


785 East 144th Street, 
New York 54, N. Y. 
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121,000 square feet of space at your service. 
Power piping facilities at Pittsburgh include 56,000 
square feet of plant area and an additional 65,000 square 
feet for exterior storage. An additional new plant is 
located on a 15-acre site in Jackson, Mississippi. 


New product development. Blaw-Knox pioneered 
the enclosed type of functional spring hanger as part 
of their complete line of hangers for supporting any 
piping system. Here a group of hangers individually de- 
signed for a project is factory checked to assure fast 
field erection. 


BLAW 


Your job is under the personal supervision of an experi- 
enced engineer, who follows your project from beginning 
to end. Your piping is handled with the most modern 
equipment for welding, heat treating, and bending. 
Fabricating techniques, proven by rigid testing, are used. 


Stress calculation cut from months to a day... 
with pace-setting engineering. An exclusive Blaw-Knox 
method uses an electronic computer for automatic com- 
putation with no limitation on the complexity of system. 
Full accuracy, with tremendous savings in time and 
cost. Write for details. 


BLAW-KNOX COMPANY 


Power Piping Division 
829 Beaver Avenue, Pittsburgh 33, Pennsylvania 
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positions open © positions wanted © equipment, material, patents, Books, 
OPPORTUNITIES ' Instruments, etc. wanted and for sale © representatives © sales agencies © 


business for sale © partnership « capital © manufacturing facilities 


RATES: Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $4.00 a line. $2.00 a line to members of ASME. Seven words 
to the line average. A box number address counts as one line. Minimum insertion charge, 5 line basis. Display advertisements carried in single column units of multiples 
of one inch at flat rate of $40.00 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication. 


EQUIPMENT SALES ENGINEER MECHANICAL ENGINEERS 


Unusual and Stoning job opportunity 
in Sales Department of our Equipment 
Division, specializing in our interna- 
tionally recognized electric membrane 
equipment for demineralization of saline 


Recent promotions in the Celanese Fibers Company create 

immediate openings for graduate Mechanical Engineers 
ed with up to7 years broad experience, including development, 
and we expect that our rate of growth will design and maintenance. We prefer that senior men have 
jay ne ob among the most rapid in backgrounds in the synthetic fiber industry. 
We want a man with a college degree and 


a minimum of five years’ selling experi- Work areas include design of new textile fiber machinery 
ence—preferably in heavy equipment or 


job in- to produce new products; manufacturing process develop- 


volves dealing with consulting engineers, ment. 
industrial scientists, engineers, execu- 
tives and government officials. Inde- 
pendent judgment, effective written and 
oral presentations, persistence, unusual 
energy and drive are needed. Our sales 
engineers are based in Cambridge and 
travel in the U.S. or abroad for 12 to 
six months per year—working with local 
agents and representatives. : M 
A limited number of sales trainees with : P. M. Townsend 


The potential for advancement is excellent. The plant is : 
pleasantly located in the Virginia mountain area. ' 


Please send your resume, in confidence to 


college degree but 0-5 years’ experience 


nd resume and sa uir! n 

William E. Katz, V.P.-Sales 


A Division of Celanese Corporation of America 
: P.O. Box #1414 Charlotte 1, North Carolina 
INCORPORATED 


152 Sixth Street 
Cambridge 42, Massachusetts 


SENIOR U. S. ARMY ENGINEER 


INDUSTRIAL DISTRICT — OMAHA 
ENGINEERS Has Vacancies For 


CHEMICAL CORPORATION MECHANICAL ENGINEERS 


invites highly qualified engi- ° 
neers with a minimum of five Starting Salary $7,510 
years’ experience to become plus 


associated with a _ newly 


Attractive Retirement System 
organized function. 


Vacation and Sick Leave 


Qualifications should include Low Cost Life Insurance 
experience in supervision of 
work measurement and work Travel Expenses to Appointee’s Duty Station 


simplification programs, pref- 
erably in process or mining 
industries. 


These poisitions are in the competitive civil service. Appoint- 
ments will be made under civil service procedures. 


Completed Application for Federal Employment (Standard 


Permanent positions are avail- Form 57) should be submitted to: 
able at plant locations in , 


California and New Mexico. 


General resume of education U. S. ARMY ENGINEER DISTRICT, OMAHA 
and — in first letter. 1709 JACKSON STREET, OMAHA 2, NEBRASKA 
All replies will be held in strict 


Application forms are available at post 


confidence. Send resume to: offices and all Federal agencies 


George L. Anton, Director of 
Industrial Engineering. 


READ the CLASSIFIED ADVERTISEMENTS 


630 Shatto Place 
Los Angeles 5, Calif. 


appearing in this section each month. 
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Haplore new areas at IBM in 


MECHANICS 


At IBM, engineers are applying the principles of mechanics in radically 


new ways in order to keep pace with recent scientific advances. One 
project, for example, involves the design of mechanical and electro- 
mechanical devices and servos in the 5-10 millisecond range that will 
insure minimum noise, vibration, and wear. In another project, new 
concepts of magnetic recording systems are being sought that will 
enable great quantities of data to be stored in highly miniaturized 
“memory” devices. Also under development are extremely fast, ex- 
tremely small output mechanisms that will open a new era in office 
equipment design. For assignments like these, IBM is seeking engineers 
who can solve the unusual mechanics problems posed by recent 


technological break-throughs. 
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SOME ASSIGNMENTS NOW OPEN 


CAREERS AVAILABLE 
IN THESE AREAS 


For details, write, outlining your 


background and interests, to: - 


Mr. R. E. Rodgers, Dept. 598-J 


IBM Corporation 
590 Madison Avenue 
New York 22, N.Y. 


Development of nonconventional devices that accu- 
rately measure the effects of gear-tooth wear on 
angular precision; design of gears for miniaturized 
electromcchanical devices; analysis of problems in- 
volving the organization and design of high-speed 
mechanical and electromechanical devices. Experi- 
ence required in gearing problems arising from in- 
formation transmission applications. 


Theoretical and experimental analysis of dynamic 
elastic systems; of stability, self-acting, and experi- 
mental pressure gauges; of liquid journals and thrust 
bearings; of solutions to partial differential equations 
of the elliptical type for various boundary conditions 
in lubrication problems. 


Mechanical movements—study of their addition and 
communication by fluid-column linkages, and solu- 
tion of problems in elastic properties of members; 
investigation of means of storing and handling me- 
chanical ‘‘memory”’ media stored in densely packed 
bin array. 


Thermodynamics problems in aircraft installation 
and cooling work. Knowledge of heat transfer, pack- 
aging, and aircraft structures necessary. 


Applied research in noise-generating phenomena in 
data processing equipment. The work includes analy- 
ses of intricate electronic or electromechanical com- 
ponents, measurement of physical effects in noise 
production, and application of data to the optimiza- 
tion of design parameters for minimum machine- 
noise output. 


Study of the behavior of transient systems, pulse 
behavior and nonlinear response of mechanical sys- 
tems; analyses of impact loads on mechanical sys- 
tems and transducing of energy into and out of 
mechanical systems. 


Research — through photoelasticity — of propagation, 
reflection and diffraction of stress waves in birefrin- 
gent materials; study of dynamic stress-optic laws. 
Experience required in field of applied mechanics or 
photoelasticity. 
Acoustics 

Applied mathematics 
Dynamic elastic systems 
Electromechanics 
Fiuid-column linkage 
QUALIFICATIONS: B.S., M.S., or Ph.D. in Mechanical 
Engineering, Electrical Engineering or Engineering 
Science—plus proven ability to assume a high degree 
of technical responsibility in your sphere of interest. 


Gear design 

Mechanical analysis 
Servomechanisms 
Systems design 
Vibration & wear control 


You will enjoy unusual professional freedom and the 
support of a wealth of systems knowledge. Compre- 
hensive education programs are available plus the 
assistance of specialists of many disciplines. Work- 
ing independently or with a small team, your indi- 
vidual contributions are quickly recognized and re- 
warded. This is a unique opportunity for a career with 
a company that has an outstanding growth record. 


® 


INTERNATIONAL BUSINESS MACHINES CORPORATION 


MECHANICAL ENGINEERING 


RESEARCH ENGINEER 

Position open for Mechanica! Engineer with background in 
equipment design and repair, machine » Or sales en- 
gineering. .Metal working experience helptul. Excellent 
Promotional opportunities with rapidly expanding divi- 
sion. Some travel required. East Coast location. Send 
resumes to: Supervisor, Technical Recruiting, Pittsbur; 

Plate Glass Co., One Gateway Center, Pittsburgh 22, Pa. 


SENIOR 
MECHANICAL 
ENGINEER 


Development engineering in me- 
chanical and electro-mechanical 
machinery. Experience required: 
5-8 years in mechanical design. 
Engineering degree or equivalent 
required. 


Please submit complete resume to 
TOBACCO PRODUCTION 
DEVELOPMENT LABORATORY 


AMERICAN MACHINE 
& FOUNDRY COMPANY 


Box 9127—Richmond 27, Virginia 


Appliconts 


THE MEAD 
CORPORATION 


has challenging openings in expand- 
ing Research and Development or- 
ganization for experienced mechani- 
cal engineers. Will work on Process 
and design studies. 


Mead offers opportunity for recogni- 
tion and growth with friendly work- 
ing and living conditions. Location, 
Chillicothe, a pleasant town of 
28,000 in southern Ohio. Your 
inquiry with full resume will receive 
immediate, confidential attention. 
Write to: 


Hugh L. Meilinger 
Technical Employment Supervisor 


THE MEAD CORPORATION 
Chillicothe, Ohio 
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Investigate 
the widest 
variety of 
openings in 
recent years 


at the 
Knolls Atomic 
Power Laboratory 


For the first time in recent years, 
current openings here extend into 
disciplines generally considered 
outside of the traditional nu- 
clear areas. As a result, excel- 
lent opportunities exist today 
for men interested in entering 
the nuclear field for the first 
time, as well as for recent gradu- 
ates and, of course, experienced 
nuclear engineers and scientists. 
If you've been thinking of ex- 
ploring professional opportuni- 
ties at KAPL, we suggest you 
make your initial inquiry today. 


CurRENT OPENINGS: 


Reactor structural design 
Primary & secondary 
systems design 
Reactor operation 
Heat transfer, fluid flow 
Shielding design 
Powerplant performance 
evaluation 
Powerplant & reactor 
instrumentation 
Powerplant & reactor 
controls 
Control drive design 
Electronic equipment 
development 


U.S. Citizenship Required 


Forward your resume in con- 
fidence, including salary require- 
ment. Please also state your 
job interests. Address: Mr. 
A. J. Scipione, Dept. 41-MJ 


ELECTRIC 


GENERAL GD 
Schenectady, N. Y. 
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ENGINEERS 
Mechanical - Chemical - Aeronautical 


This research and engineering organization has openings for engineers in its 
expanding cryogenics activities. Work will involve research and development 
of ground-based fueling systems for missiles. 


Positions are in: 


Thermodynamics, Fluid Mechanics, Heat Transfer » Heat and mass transfer, transient 
and steady state conditions for compressible and incompressible flow, two-phase 
flow and other analytical design and development programs pertaining to gas- 
liquefaction cycles and cryogenic systems. 


Applied Mechanics and Stress Analysis + Studies of stresses caused by thermal, 
dead weight, blast shock, and other dynamic loads on complex piping con- 
figurations and system components. 


Systems Engineering + Design of special facilities for storage and transfer of 
cryogenic liquids and the associated high-pressure gas. Responsibilities also 


include surveillance of field erection and evaluation testing of the system. 


Qualifications: Degree in engineering plus three years’ experience. Applicants 
must be U. S. citizens. Some travel and possible relocation away from ADL’s 
Cambridge, Massachusetts, laboratories. 


Send resume to: 


Cuartes M. Scuock, Arthur D. Little, Inc. 
' 20 Acorn Park, Cambridge 40, Massachusetts 


Arthur ABittle, Inc. 


Research + Engineering « Research-based Management Consulting 


CAMBRIDGE * CHICAGO * SAN FRANCISCO * NEW YORK * SAN JUAN ¢ EDINBURGH 


MECHANICAL 


ngineers! 
outstanding career opportunities in petroleum for you... 


if you have a B.S. or M.S. degree and one to five years 
experience in process equipment construction, design, 
or maintenance, petroleum product testing and field 
evaluation, or related work activities. 


Choice positions are now open in Cleveland, Toledo and Lima, Ohio. 


Write today! Send detailed resume of your education, experience 
and personal data to: 


CLYDE A. BRUGGERS 
1737-D Midland Building, Cleveland 15, Ohio 


There’s a bright future waiting for the right men with 


THE STANDARD OIL COMPANY (onto) 
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Opportunities 
Unlimited 


ENGINEERING 
SOCIETIES 
PERSONNEL 
SERVICE INC. 


(AGENCY) 


Cw 


SECURITY... TOP WAGES... 
CHALLENGING ASSIGNMENTS 


ow 


Thousands of 
available with 
organizations. . . 


Qualified Engineers! 
positions leading 


Employer pays fee 


in many cases. 


Under the auspices of the Five Foun- 
der Engineering Societies and affili- 
ated with other renown Engineering 
Societies, E.S.P.S. offers many years of 
placement experience in addition to 
world wide contacts. 


Write for E.S.P.S. weekly Bulletin of 


Positions Available... See a partial 


listing of available positions in Per- 
sonnel Section. 


ow 


DON'T DELAY— 
REGISTER TODAY 


CAREER 
OPPORTUNITIES 


Tl-designed, completely automatic transistor evaluator, 
FAST (Facility for Automatic Sorting and Testing), tests 
up to 12 parameters, classifies as many as 5 transistor 
types within each of 3 families, and is capable of punching 
test results onto 8-hole paper tape . . . at rates up 
to 1900 per hour. 


MECHANIZATION ENGINEER 


your future: a challenging opportunity with an industry leader 


In a company which recognizes mechanization as one of 
its most vital areas, you can speed your professional 
growth with a challenging assignment. An example: 
The FAST machine above — one of the most sophisti- 


cated semiconductor test equipments in industry usage 
today! 


Texas Instruments plans to increase its margin of 
leadership in design and manufacturing through the 
steady growth of its top-talent mechanization team. 


Your personal growth as a part of this team will be 
accompanied by advanced personnel benefits including 
profit sharing (last year 15% of base salary), and 
premium living furnished by Dallas’ climate, neighbor- 
hoods, schools and shopping facilities. 


Interviews will be held in your area soon. If you have a 
high degree of mechanical aptitude and at least three 


oo years’ associated work, please send a resume to 
For 
immediate 4 C. A. Besio, Dept. 204-ME 
Offices in Major Cities In U. S. Eastern , 
appointment, fe} 
ew 
Chicago San Francisco Dept. 204-E- ME INCORPORATED 
29 a — ~% St. 57 Post St. 1141 E. Jersey St SEMICONDUCTOR-COMPONENTS DIVISION 
sae ! Elizabeth, N. J. 13500 N. CENTRAL EXPRESSWAY 
e POST OFFICE BOK 312 DALLAS, TEXAS 
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SEMOR 
RESEARCH ENGIVEERS 


Challenging and rewarding positions are available 
in a wide range of assignments on basic and ap- 
plied programs, related to aircraft, missiles, space 
vehicles, ships, pressure vessels, drilling systems, 
weapons effects, etc. 


We are expanding our programs and are looking 
for scientists and engineers with creative know- 
how and imagination. You will have the oppor- 
tunity to work on a variety of problems in 
theoretical and applied mechanics and mathe- 
matics. Candidates should have an MS. or 
Ph.D. degree with research experience desirable. 


Picturesque San Antonio enjoys a year round 
healthful climate. You will like the casual out- 
door living of the Alamo City. 


Please send complete resume and salary require- 
ments to: 


R. C. Mays, Personnel Director 
Southwest Research Institute 
8500 Culebra Road 
San Antonio 6, Texas 


ENGINEERING STAFF 
CHRYSLER CORPORATION 


Expanding automotive research and development pro- 
grams present excellent growth positions: 


e DIESEL ENGINEERS—Research design and/or 
development of high speed diesel engines. 


e ENGINEERS—Research design and development 
of automotive chassis and body components. 


DEVELOPMENT ENGINEERS—For automotive 
power actuated devices and mechanisms. Expe- 
rience with small D.C. motors and electro-magnetic 
clutches necessary. 


WELDING ENGINEER —For development in the 
establishment of welding specifications and solution 
of problems inherent in automotive body and frame 
construction. 


TRUCK DESIGNERS—Attractive position oppor- 
tunities for men with experience in all phases of 
truck body and/or chassis component design and 
analysis. 


e METALLOGRAPHER— Interpretation of micro- 
structures of both ferrous and non-ferrous materials. 


e METALLURGICAL RESEARCH SCIENTISTS— 
Physical — qualified to produce intermetal- 
lic compounds. S. or M.S. required. 


Address inquiries to: 
Technical Personnel Recruiting 
Chrysler Engineering 
P.O. Box 1118 
Detroit 31, Michigan 


RESEARCH ENGINEERS 


IF YOU— 


1. are experienced and interested in dynamic 
analysis and vibration engineering, 

2. have M.S. or Ph.D. degree or equivalent in 

ific experience, and have United States 

citizenship, 
desire to apply your knowledge to a wide variety 
of technically significant industrial and govern- 
ment 
would enjoy a permanent staff position ensured 
by multiple sponsorship, 
would appreciate the opportunity to proceed 
with your graduate sind jes on a convenient 
basis while functioning as a full-time staff 
member, 


enjoy working in communications and close 
professional contact with men from other 
scientific and engineering fields, 


would like to join the staff of one of the largest 
— research organizations in the 
world, 


please contact: 
E. P. Bloch 


ARMOUR RESEARCH FOUNDATION 


of 
lilinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 
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Mechanical Engineers 


ARE YOUR CREATIVE INSTINCTS 
BEING BLUNTED? 


This is the frequent complaint of many engineers. 
Since its foundation in 1930, Battelle has always en- 
couraged its professional people to think beyond the 
confines of routine assignments . . . and we listen 
carefully to promising ideas. 


Some of Battelle’s most noteworthy accomplish- 
ments have developed from basic ideas presented by 
individual staff members. Many assignments from 
, nsors expand beyond original concepts because of 

e challenging and creative attitude of Battelle’s 
staff. 


If you are an M.E. graduate with strong creative 
ee, you should investigate a career with Bat- 
telle 


Battelle’s approach to industrial research is so 
broad and diversified that you see your ideas ad- 
vance from theory to experimental design, to labora- 
tory research, to working prototype, to production 
prototype and to application in our sponsor’s plant. 


We need creative-minded mechanical engineers in 
these fields: Machine design and development, stress 
analysis, vibrations, internal combustion engines, 
propulsion, equipment systems, instrumentation, 
reactor engineering and related fields. 


Salaries competitive, with attractive benefits pro- 
gram. Write for an interview today to: 


Russell S. Drum 
BATTELLE MEMORIAL INSTITUTE 
505 King Ave., Columbus 1, Ohio 
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Expansion . . . product 
diversification create 
exceptional openings for 


Experimentation in nuclear particle motion and 
energy—one of our many probes into the future. 


DESIGNERS and/| 
ANALYTICAL 
ENGINEERS 
in New England 


DESIGNERS (Mechanical- 
Electromechanical - Hydrome- 
chanical): Must have ME, 
EE or AE degree plus experi- 
ence in design of high pressure 
rotating equipment for aircraft 
engine control and environ- 
mental systems. Investigate, 
plan realistic design programs. 
ANALYTICAL ENGINEERS: 
BS in Mechanical Engineering 
or AE degree plus experience 
in 1 or more: 1) small turbo- 
machinery 2) lightweight heat 
exchangers, thermodynamic 
cycle analysis 3) air condition- 
ing, air and vapor cycle refrig- 
eration analysis. Both applied 
theoretical and experimental 
analysis from initial design 
through prototype. IBM 704 
and 705 available. 

Locate in beautiful Connecti- 
cut — work on sophisticated 
projects in the jet aircraft, 
missile and space vehicle field 
— take advantage of company- 
paid post graduate study — 
receive generous relocation al- 
lowance. A real growth 
opportunity. 


Reply in confidence to 
MR. A. J. FEHLBER, 


Technical Employment Supervisor 


HAMILTON STANDARD 


A Division of 


Original painting by Oli Sitwonen, Taos, N. M. 


CORP. 


33 Bradley Field Rd., 
Windsor Locks, Conn. 


ENGINEERING OPPORTUNITIES 


required. ould possess background in 

dynamics, vibration and shock measuring 
instrumentation. Position relates primarily to 
development of new products and uct 
igrovement in on isola- For employment 
tion and noise control. Entails both design % information 
and of develo) inf write: 

m as well as contact to study pro sonnel ector 
rst hand. Individual should have ability to > Per Dir 
think along original lines and possess some de- ; ; Division 59-96 
gree of inventiveness. 


Degree ia Mechanical or Electrical En neoring 
in Mechanical or ‘trica gi ii 

required. Minimum of two (2) years’ experi- 
ence in the use of shock measuring and record- 
ing equipment desired. Involves supervising 


interpreting and reporting of vibration and i 

shock Lage | programs run under a variety of 

military and commercial specifications. In- ‘ 

facilities. unction is primari 

itary nature ithe | | scientific laboratory 

tion and control devices. Bs OF THE UNIVERSITY OF CALIFORNIA 

Send complete resume to: : LO$ ALAMOS, NEW MEXICO 
Personnel Department 


Lord Manufacturing Company 
Erie, Pennsylvan 
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Set up an Appointment 
at Hamilton Standard’s 
New York Interview Center 


One quick call and you can arrange an interview that 
will conveniently fit into your schedule. You owe it to 
yourself to hear the complete Hamilton Standard story 

how engineers are being offered stimulating, 
rewarding assignments . . . enjoying delightful New 
England living . . . and many impressive benefits with 
this famed engineering organization . . . now under- 
going significant product diversification. 


Mechanical and Electrical 
Engineers who are 
planning a New York trip 
be sure to call 


“LOngacre 
3-4214” 


Mechanical Engineers for 
Analysis + Design - Test 
Development and Installation 


Electronic Engineers for 
Analysis + Design + Development 
(U.S. Citizenship Required) 


Products Involved: engine controls; environmental con- 
trols; missiles and space vehicles auxiliary power units; 
hydraulic systems; flight control systems; electronic 
power supply units; rocket and missile check-out equipment. 


Interview In New York at the Hotel New Yorker, 34th St. at 8th 
Ave., 9 a.m. to 9 p.m., Monday through Saturday. Sundays 
1 p.m. to 7 p.m. Call Mr. Jack Fox at LOngacre 3-4214. If 
you are not planning a trip to New York soon, please reply to 
Mr. A. J. Fehlber, Technical Employment Supervisor at 


HAMILTON STANDARD 
A DIVISION OF 


\ UNITED AIRCRAFT CORP. 
33 Bradley Field Road, Windsor Locks, Connecticut 


MAINTENANCE ENGINEERS ENGINEER 
COATINGS ENGINEER Excellent career opportunity for graduate 


mechanical engineer at our International 
MAINTENANCE CONTROL ENGINEER Falls, Minnesota plant. Maintenance en- 
gineering experience in paper mill or related 
Attractive openings available for Mechanical Engineers at a major work desirable. This position offers ex- 


multi-unit chemical plant located at Tuscola, Illinois. tensive medical coverage, a retirement pro- 
gram and life insurance benefits all paid for 


Applicants for these positions should have a minimum of 3 years re- by the company. 
lated experience in chemical, refinery, or continuous process industries. e ; 
Please submit resume of experience, including salary information to— be kept in strict 
Professional Employment Manager. confidence. 
All replies will be kept confidential. Write Don Lindert, Minnesota and Ontario Paper 
Co., 500 Investors Bidg., Minneapolis 2 


U. S. INDUSTRIAL CHEMICALS CO. oe 


Division of MECHANICAL ENGINEER 

National Distillers & Chemical Corp. FOR TOY RESEARCH AND 
99 Park Avenue New York, N. Y. DEVELOPMENT PROGRAM 
Must possess creative abilities and a work- 
ing knowledge of plastics and mechanics 
which can be applied to the development of 
all types of toys. Location, Metropolitan 
N.Y. area. Send resume of experience and 
salary. 

Address CA-6786, % ‘Mechanical Engineering.” 


MECHANICAL AND METALLURGICAL ENGINEERS a 


(Research—Product Design—Development—Sales) For PhD mechanical engineer with indus- 

heat-transfer. Ass’t or Assoc Professorship 
VALVES and mechanisms for high pres- INSTRUMENTS and electronic pnev- depending on qualifications. Unique op- 
sure-temperature services including matic control systems for power and portunity to develop your individual tal- 
nuclear power. Contact R. A. Kamp- process industries. Contact R. J. Wag- 

standing ept. co 
wirth, Edward Valves, Inc., 1200 W. gett, Republic Flow Meters Co., 2240 Di- favorably: with industry. Sead resume to 


145th St., East Chicago, Indiana. versey Parkway, Chicago 47, Illinois. Chm, ME Dept, Univ of Houston, Houston 
4, Texas. Replies treated in confidence. 


Subsidiaries of Rockwell Manufacturing Company See Advertisements 
on preceding pages 
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New dimensions 
in Communications — 


EXPLORATION 
OF TRANSFER 


GENERAL TELEPHONE LABORATORIES is investigat- 
ing several logical approaches to the problem of providing 
direct intercommunication between electronic data processing 
equipment over telephone lines at high speed. 


A particular requirement is a means of transferring information 
from point to point in a high-speed digital form. The process 
involves direct transfer of digital information, conversion of 
information from analogue to digital form, and switching of 
communication channels in a D.C. digital mode. Pulse-code 
and other methods of modulation form an important link in 
this program of information transfer. 


This is but one of the many challenging projects in communi- 
cations and automatic control open to enterprising physicists 
and engineers at General Telephone Laboratories. 


In providing research and design support for Automatic 
Electric and other affiliated manufacturing units of General 
' Telephone & Electronics Corporation, we have permanent 
positions to offer those with experience in solid-state circuitry, 
digital data transmission, computer circuitry, memory systems 
and electronic packaging. For an appointment, write in con- 
fidence to Mr. Robert Wopat, President, General Telephone 
Laboratories, 200 Wolf Road, Northlake, Illinois. 


General Telephone Laboratories 


MECHANICAL ENGINEERING 


POSITIONS OPEN 


TRANSLATORS. Proven ability to translate technical material 
pond fluent — essential. full time or free-lance 

All | terest, particularly Russian. 
ATS, Inc., Drawer 271, East Orange, NJ. 


MECHANICAL ENGINEER for the mechanical! design of an ad- 
vanced high temperature, high Mach number facility. Experi- 
ence in high temperature structure design and advanced nozzle 
development required. Write to J. M. Reotschler, Cornell Aero- 
nautical Laboratory, Inc., P.O. Box 235, Buffalo 21, New York. 


B.S. and M.S. Mechanical Engineers for RESEARCH WORK on 
mechanical engineering problems related to the steel industry. 
Salary commensurate with training and experience. Large Re- 
search Laboratory, <9 bh Area. Forward complete resume 
and salary requirements. Address CA-6755, care of “Mechanical 
Engineering. 


Mechanical Engineer (TOOL ENGINEER) with research experi- 
ence for supervising research in the punching of sheet steels. 
— commensurate with training and experience. Large Re- 

Laboratory, Pittsburgh Area. Forward complete resume 
salary requirements. Address CA-6756, care of “Mechanical 
Engineering. 


POSITIONS WANTED 


MECHANICAL POWER PLANT DESIGN and PROJECT 
ENGINEER, P.E., Age 40, 15 years of industrial and public utility 

wer plant engineering experience. Prefer East or South. 
employed. dress CA-6764, care of ‘Mechanical 
Engineering. 


ENGINEER—BME, MBA, PE, fifteen years’ wide ¢ nce 
project management and design process plants and related equip- 
ment. Salary over $15,000. Age 36, married, present position 
New York City, will relocate. Address CA-6775, care of *" 
chanical Engineering.” 


« REPRESENTATION WANTED 


ELECTRONIC POSITIONING CONTROL—Representative and 
U.S. Sales Agent wanted by Italian Manufacturer of Automatic 
Electronic Control for positioning steel plates and structurals in 
drilling, punching and similar operations. U.S. Patents peading. 
Prototype now in uctive ope in US. R 

must be M. E. and able to supervise design, construction and cree 
tion of special drives for U.S. buyers. He must have access to 
prospective users: steel fabricators, shipyards, aircraft industries, 
etc. Address CA-6700, care of ‘Mechanical Engineering.” 


MINNEAPOLIS MANUFACTURER'S AGENT contacting in- 
dustrials, consulting engineers and mechanical contractors wants 
additional mechanical equipment line. Established 12 years’ 
with two registered mechanical engineers as sales staff. Address 
CA-6776, care of “Mechanica! Engineering.” 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


All-le vel 
— including senior undergraduate 
and graduate students 
We are fellow scientists who can best 
ng as 
Development, Production, Process, 
Design and Project Engineers 
write Dr. A. H. Hammond 
NATIONAL SCIENTIFIC 
PERSONNEL BUREAU, INC. 
Box 2707, Wash. 13, D. C. 


POSITIONS! 


To satisfy ry objectives and use your best 
talents! S.E.E. helps many distinguished com- 
panies and organizations to obtain able men at 
all levels. No placement fees to you. Send 
resume for appraisal & ful! information. 


Scientists, Engi & Executives, Inc. 
1026 17th St., N. W. Washington 6, D.C. 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallur, ists, E. G. Stroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th St.,” 
Cleveland 15, Ohio, will help you Se om hee or men. 


SALARIED POSITIONS—$6,000 to $35,000. We offer the orig- 
inal personal employment service (established 48 years). Pro- 
cedure of high standards individualized to your personal require- 
ments. Identity covered. Particulars—R. W. Bixby, Inc., 962 
Brisbane Bidg., Buffalo 3, N.Y. 


Continued on Page 216 
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Manufacturers of equipment not included 
RATES: One-inch card announcements inserted at rate 
of $25 each issue, $20 per issue on yearly contract 


BLACK AND VEATCH M. W. KELLOGG PROPANE GAS PLANTS 


CONSULTING ENGINEERS Piping Systems Flexibility Analyses 


and 
Electricity—W ater Sewage—Industry SEND FOR BOOKLET Anhydrous Ammonia Plants 
Reports, Designs, Supervision of Construction DESCRIBING THIS SERVICE 


Investigations, Valuation and Rates PEACOCK CORPORATION 


The M. W. Kellogg Company 
1500 Meadow Lake Parkway, Kansas City 14, Mo. 711 Third Avenue, New York 17, N. Y. Box 268, Westfield, N. J. Adams 2-6258 


MBRIDGE ACOUSTICAL ASSOCIATES 


Consultants in engineering and physics ORS* CONSULTANTS Systems 
underwater sound— industrial POWER PLANT SPECIALISTS Supervision, Inepection 


wave motions in solids and fluids 
architectural acoustics—instrumentation CTTEES. (Steam, Hydro, Diesel) 


1278 Massachusetts Avenue 
38 1200 N. BROAD ST., PHILA. 21, PA. 


Design and of Construction Electrical * Mechanical 
Mechanical @ Electrical @ Nuclear Structural * Civil Consulting Engineers 


208 S. LaSalle Stree 
| Nuclear * Architectural Muscatine, le. Chicago 4, Illinois 


New York READING, PA. Weshinaton FIRST NATIONAL BANK ‘Cleveland 13, 


GUY B. PANERO ENGINEERS 


E. Montford Fucik Calvin V. Davis “ 
D. Harza CONSULTING ENGINEERS Design Construction Supervision 


arz: 
Hydroelectric Plants and Dams 630 Third Avenue Steam and Hydroelectric Power Plants 


a le New York 17, New York Power Systems e Industrial Plants 


River Basin Development Tel: YUkon 6-4949 we Ce 
400 West Madison Street Chicago 6 San Francisco ST. LOUIS Washington 


JACKSON & MORELAND, INC. TERMEC SA. 
JACKSON & MORELAND INTERNATIONAL, Inc. An announcement in this Engineers and Consultants 
ectrical—Mechanical—Structura LATIN AMERICA 
Design and S f Construction for section will acquaint others 
ond Project Petroleum Field and Industrial 
chine Design—Technical Publications Rite 575 Cable, TERMEC 
BOSTON — WASHINGTON — NEW YORK Cerecas, Venezuela 


“OPPORTUNITIES” Section This Month. .... 207-216 


POSITIONS OPEN Continued from Page 215 
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Plant Engineer September, 1959 CARD INDEX Vol. 81, No. 9 


Management Looks at Maintenance, Glenn B. Warren 


. Utilities Study Incremental Maintenance Costs, R. H. _— 
Large Eastern Brewery requires the serv- Central Job Shop In Area Maintenance, C. H. Harker. . ° 


ices of a plant engineer. Must have a Regenerators for the ‘‘Whirlfire,”” P. T. Vickers 


- A Review of Metal-Processing Literature 
thorough knowledge of plant refrigera- Metal Cutting, J. M. Galimberti, R. S. Hahn, H. J. Siekmann, 


e ° ° d E. G. Th ; Plastic Working, F. W. Boul ; Grinding, 
tion, boilers, generators and other equip- 


ment pertinent to modern brewing meth- 
ods. State personal data, work resume sate Sates 


European Survey 
and salary expected. ASME Technical Digest 
Comments on Papers 
Reviews of Books 
Address CA-6790, Books Received in Library 

F ASME Boiler and Pressure Vessel Code 
care of “‘Mechanical Engineering.” The ASME News 
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OF A GUIDED MISSILE 


This is a missile-borne transmitter. It is the “voice” 
of a missile in flight . . . part of a new radio-inertial 
guidance system developed by Bell Telephone Labo- 
ratories for the Ballistic Missile Division of the 
Air Force. 


This versatile system helped deliver the nose cone 
of a Thor-Able test missile precisely to its South 
Atlantic target area—5000 miles from Cape Canav- 
eral, Florida. So accurately was the nose cone placed 
that a waiting group of ships and planes retrieved it 
in a matter of hours. It was the first nose cone ever 
to be recovered after so long a flight. 


The command guidance system which made such 
accuracy possible combines precision tracking radar 
with a special Remington Rand Univae computer. 
Fed a steady stream of signals from the missile- 
borne transmitter, the ground-based equipment com- 
pares the missile’s flight path with the preselected 
path. Corrective steering orders are computed and 
transmitted automatically to the missile. The ground 


MECHANICAL ENGINEERING 


Edwin Felch, project director in charge of developing the 
Titan guidance system, holds the “voice” of the ICBM. 


station monitors the progress of the flight continu- 
ously and obtains immediate evaluation of mission 
success. And since the principal control equipment is 
kept on the ground, expendable hardware in the 
missile itself is minimized. 

This radio-inertial guidance system is a product 
of the Bell Laboratories-Western Electric develop- 
ment-production team. It is in production at Western 
Electric for the first operational squadrons of the 
Titan intercontinental ballistic missile. 


Bell Labs scientists and engineers developed the 
world’s most versatile telephone network and much 
of our nation’s radar. They have constantly pio- 
neered in missile systems. From their storehouse of 
knowledge and experience comes this new achieve- 
ment in missile guidance. 


BELL TELEPHONE LABORATORIES 


World center of communications research 
and development 
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$ Surgical 
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General Motors Corp. : 


we Flow Control 
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alley Supply Co. 
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PeAmerican Stock Gear Div. For more than 35 — 
Gear SYNTRON has been designing, 
Reliance Gauge Column Co. engineering and manufacturing 
Ronald Press Co. Z | b d 
Sheffleld csp. of — Corp. equipment that can also be use 
Snapetfie (Ine) as components of other devices Hopper Level 
Stoc quipment Co. 

*Taylor Forge & Pipe Works providing a ready made an Switches 
U. 8. Hoftman Machinery Corp, swer to many problems. 


United States Graphite 


United States Pipe & Foundry Co. If you are currently designing 

Vickers (IDC) 6 Corp. equipment that can utilize such 

cotati components, it will pay you to 

call your nearest SYNTRON rep- Spiral Elevator 
Co resentative —or write for free Conveyers 
Wiliams Gauge Co, detailed catalog information. 


Wollensak Optical Co. 


Corp. SYNTRON COMPANY 
Sonctite 498 Lexington Avenue Homer: 
onolite Co . 
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S\VERON Equipment) 
| of proyen dependable Quality 

for 


Company — 
“A-MAN IS KNOWN BY THE 


CuUslemess 
-GOMPANY HE KEEPS” 


Repeat orders are a continual source of pride at 
Pacific. They indicate the success of our pumps 
in satisfying the needs of our customers. 


Since 1923, Pacific Pumps Inc. has been supply- 
ing dependable centrifugal pumps to refineries, 
chemical plants and similar process installations. 
Thousands of Pacific process pumps are now 
contributing to plant efficiency throughout the 
world. 


Pump design and manufacture are not the only 
features of this enviable performance record. 
Pacific has a skilled service engineering staff. 
These men are available when needed... 
anytime, anywhere. 


For complete information about Pacific centrifu- 
gal pumps for process service, write to: 


PACIFIC PUMPS 


Inc... A Division of Dresser Industries, Inc. 
HUNTINGTON PARK, CALIFORNIA 


Offices in all Principal Cities 
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OZALID DURATRACE 


is tearproof, bruise-resistant, and— won't “dog-ear” 


Virtually tearproof! As its name implies, Duratrace 
is an extremely durable drafting film, far superior to 


cloth—and less costly. Its base is Mylar* polyester MAIL TODAY 
film, the toughest film ever made. Duratrace won’t FOR FREE 
tear, “‘dog-ear’’ or bruise under handling . . . main- TEST SAMPLE! 


tains its high-dimensional stability under any cli- 
matic condition. 

Easier corrections! The fine-tooth, fibre-free matte 
surface of Duratrace takes pencil better than cloth— 
permits hard pencils for greater accuracy. It can take 
15 pencil erasures in one spot without ‘‘ghosting.”’ 


OZALID, Dept. U-10 
Johnson City, New York 


Please send me free test sample and 


Better, faster reproduction! The extra-high trans- descriptive brochure on Ozalid Duratrace. 
lucency of Duratrace means maximum-contrast 
prints—/faster. Distortion of drawings is ended, for it ~— 


won’t stretch, melt or peel in copying machines. 
* ®Du Pont polyester film 


Position 
City 
Division of General Aniline & Film Corporation | Zone State 
In Canada: Hughes-Owens Co., Ltd., Montreal scieiectinhiciniscieacniiscasaiiceeyiaetnssiicienciidseaiilimaiiianale 
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First U.S. double-bed lathe... Le Blond’s huge “Admiral”. . 
assures spindle rigidity with Timken® bearings 


T’S a giant! ... this lathe built by 

R. K. Le Blond Machine Tool Co. 
Named the “Admiral”, it’s the first 
U.S.-built double-bed lathe. And it 
weighs 75 tons, is 54 ft. 6 in. long, 
120 in. wide. To maintain spindle 
rigidity under 50,000 Ib. line load, 
Le Blond mounts it on Timken” ta- 
pered roller bearings. And for extra 
quality, the lathe ways are made of 
Timken 91140 steel. Le Blond uses 
Timken bearings to get: 


1) Special precision. Timken bearings 
are made specifically for precision 
spindle applications. 


2) Extra load-carrying capacity. Full- 


BETTER-NESS 


rolls on 


tapered roller bearings 


line contact between rollers and races 
gives Timken bearings extra capacity 
and their tapered design lets Timken 
bearings take both radial and thrust 
loads. They hold the spindle rigid. 


3) Extra toughness. The bearing’s 
heart—the steel—is nickel-rich. And 
to be sure it’s the finest we make it 
ourselves ... America’s only bearing 
maker that does. 
4) Virtually eliminate friction. Timken 
bearings are designed and precision- 
made to roll true. 

For machines that perform better 
at lower cost, be sure the ones you 
buy or build are equipped with 
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Timken tapered roller bearings. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: 
““TIMROSCO”’. Makers of Tapered 
Roller Bearings, Fine Alloy Steels 
and Removable Rock Bits. 


This symbol on a product means 
its bearings are the best. 


WHEN YOU BUY TIMKEN” BEARINGS YOU GET... 


1. Quality you can take for granted 
2. Service you can’t get anywhere else 
3. The best-known name in bearings 
4. Pace setter in lower bearing costs 


| > First in bearings 
x for 60 years 
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